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E. coli Function Mammalian Function 

MutS Recognition and binding of  
mismatches 

MSH2/MSH6 (MutS! ) 
Recognition and binding of   
mismatches and small  
IDLs (< 2 nucleotides) 

- - MSH2/MSH3 (MutS" ) Recognition of longer IDLs 
 (> 2 < 16 nucleotides) 

MutL 
Match maker protein recruitment of 
MutH & involvement with loading 
helicase and  polymerase 

MLH1/PMS2 (MutL! ) 
Nicking defective strand, recruitment 
and coordinating RFC, exonucleases, 
and polymerase 

- - MLH1/MLH3 (MutL #) No known function 

MutH Nicking unmethylated strand - - 

#-$ Loads "  clamp onto DNA RFC 
Loads PCNA at nicked site 
Directionality of loading modulates 
excision polarity 

" -clamp 
Stabilizes MutS,  
possible involvement with  
locating  mismatch sites 

PCNA 

Encircles DNA and tethers 
replication machinery increasing 
poly $ processivity 
Imparts 3'-5' excision ability to Exo I 
Serves as landing pad for other 
proteins 

Helicase II Unwinds DNA - - 

SSB Assists helicase II in unwinding - - 

Exo I, X 3' % 5' excision Exo I Excision of defective strand 

Exo VII  5' % 3' and 3' % 5' excision - - 

Rec J. 5' % 3' excision - - 

- - RPA Attenuates ExoI activity 

DNA 
polymerase III 

Fills in the gap DNA polymerase $ Fills in gap 
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Abasic in complex C! AC  C! AG CAG 
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Core Sequence 
5Õ - X! AY - 3Õ 

 ! Ho 

 (kJ/mol) 
TM @ 10µM  

(K)   
Km  

(nM) 
kcat   

(min -1 ) 

G! AC 234 326.6 527 +/- 99 0.24 +/- 0.03 

G! AG 264 325.6 404 +/- 96 0.14 +/- 0.02 

C! AG 279 323.8 2195 +/- 693 0.84 +/- 0.21 

C! AC  272 322.2 435 +/- 76 0.27 +/- 0.03 

CAC 304 328.9 n/a n/a 



Y\\  

,F7O>'aSZ:'*HKKF?8'DE'?>I@?FB<@'F<='>MFOHF@BD<'LF?FK>@>?I'ED?'@A>'#F(0'=HLO>U:'

'

'

'

'

'

'

'

'

'

Parameter C! AG Force Constant ( k)a 

Quantitative Distance Restraints (RANDMARDI) 
non exchangeable (total) 246 30 
intra residue 154 30 
inter residue (sequential) 92 30 
inter residue (cross strand) 1 30 
average well width (•) 0.46 

exchangeable (total) 27 30 
average well width (•) 3.0 

Endocyclic Torsion Angle Restraints  
deoxyribose (pseudo rotation analysis) 95 50 
average well width | r2- r3| / N 30 

Watson Crick Restraints 
distance 25 25 
flat angle 25 10 

Backbone Torsion Angle Restraints 
DNA / RNA hybrid broad rsts 68 50 
 well width !  "  #  $  (deg) 60, 80, 60, 65 
% (C T NOESY) (deg) & 18 50 

average well width  
varries 20 -50 depending on  

# of data points available 
Residual Dipolar Coupling 

total RDC restraints 46 
base (C6, C8, C2, C5)  24  1.0 (dwt) 
sugar (C1') 12  1.0 (dwt) 
sugar (C3') 10  1.0 (dwt) 

Total Restraints 550 
total restraints / residue  27.5 

CORMA Rx  Values 
TM  (ms)  RX (number of unique cross-peaks) 

   Intra                 Inter               Total     
75 4.73 (93)           6.55 (44)        5.25 (134) 
125 4.13 (143)         5.61 (77)        4.62 (220) 
250 3.81 (136)         5.19 (83)        4.29 (291) 

Final Amber Parameters 
Total Distance Penalty (kcal/mol) 55.4 
Total Angle Penalty (kcal)/(mol) 0.24 
Total Torsion Angle Penalty (kcal)/(mol) 4.6 
Residual Dipolar Coupling (RDC) Allignment Constraint 4.9 

Bundle of 10 Final Structures 
Heavy Atom R.M.S.D. 0.63 

a kcal/(mol x unit of violation)  



Y\Y 

'

,F7O>'aS̀ :'-4*)'DE'A>FM8'F@DKI'ED?'`\'<I'H<?>I@?FB<@'(4+%-'IBKHOF@BD<I:'*8I@>KI'N>?>'IDOS
MF@>='B<'F'j`Z\\',&9`9'NF@>?'B<'F'7DU'NB@A'F@'O>FI@'Y\l'E?DK'@A>'>=Q>'DE'@A>'IDOH@>'@D'@A>'>=Q>'DE'@A>'
7DU:'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

!"#$%&!'%()& *+,*& *+,-&

!"#$%&'() (*+,-) (*+./)

!"#$00) (*+.,) (*(,,)



Y\Z 

@"F =&2&/&01&75'

76* Q,+%&00*:*"6:*;9)0$90:*S6:*&01*>-+#0@:*L6*BCD7DE*8,(9@0#'#90*9G*1&%&@,1*JKLX*$'+3('3+,*&01*

1H0&%#(*%&+O,+$:*F';$%&'9$%&'($:*0]&I0]&6*

C6* >)#%#U3:*?6:*b&@#:*86:*c#%3+&:*b6:*"&O#09:*c6:*V,+&'9:*?6:*F)H&%&:*b6:*&01*\1,:*?6*B7NNZE*

8,-2#(&'#90*PH-&$$*&01*%3'&@,0#(*,GG,('*9G*qI1,9^H&1,09$#0,*$#',I$-,(#G#(&22H*#0(9+-9+&',1*

#0'9*$#0@2,I$'+&01,1*d,('9+$:*A#,4'*,%3,*;9%:'9'3:,-*IN:*5NZ6*

!6* \1,:*?6:*V,1U3O&:*c6:*>)#%#U3:*?6:*c#%3+&:*b6:*T3+%&2:*L6:*=&22&(,:*>6:*&01*c9Y:*b6*B7NNWE*

&2-)&6IJ,9^H&1,09$#0,:*&*"&l9+*L09^#(*8&1#92H$#$*T+913('*9G*L1,0#0,*#0*JKL:*\$*&*>3P$'+&',*

G9+*_$(),+#()#&*(92#*_01903(2,&$,*\`:*)*+,-'.*96:2 *RR:*Z[WCIZ[WZ6*

W6* \$)(),0O9:*L6:*\1,:*?6:*8&%9'&+:*J6:*K,d#0$OH:*Q6:*&01*>&-&+P&,d:*"6*BCDDWE*e&2-)&fIL09%,+#(*

J,9^H03(2,9'#1,$:*L09^#(*T+913('$*9G*\90#U#0@*8&1#&'#90:*L+,*>3P$'+&',$*G9+*'),*

_01903(2,&$,*\`IVH-,*LT*_01903(2,&$,$r:*)*+,-'.*96:2 *DR:*75C7DI75C7M6*

56* Q&+(#0:*_6:*?9$G#,21:*J6:*J,$&#:*>6:*?&&$:*A6:*Ali+&$:*"6:*S300#0@)&%:*86:*&01*V&#0,+:*;6*BCDD[E*

JKL*&-3+#0#(I&-H+#%#1#0#(*$#',*P#01#0@*&01*,^(#$#90*PH*,01903(2,&$,*\`:*A36#:'%56:#,6#:34%

T%F+4',#43:%)*+4+=2*CN:*575I5CC6*

M6* L+&%#0#:*;6*"6:*S2,&d,+:*>6:*T90:*86:*S300#0@)&%:*86:*&01*Q,+%&00*:*"6*BCDDWE*>923'#90*

>'+3('3+,*9G*&*JKL*J3-2,^*S90'&#0#0@*&0*e&2-)&fIL09%,+#(*L1,09$#0,X*\0$#@)'$*#0'9*

>3P$'+&',*8,(9@0#'#90*PH*_01903(2,&$,*\`:*S+#:"34%+7%.+4',#43:%?*+4+=2*RRG:*ZZIN76*

Z6* "&U3+,O:*L6:*;9)0$90:*S6:*Q,+%&00*:*"6:*&01*a#$),2:*86*BCDDNE*>,g3,0(,*(90',^'*,GG,('*G9+*

)">?C I)">?M*%#$%&'()I1,-,01,0'*&('#d&'#90:*@:+,'';*"=9%+7%6-'%A36*+"34%!,3;'.2%+7%

5,*'",'9 *CJE:*W7ZZ6*

[6* S&#:*b6:*c+9-&(),d:*c6:*<3:*86:*V&0@:*b6:*c92P&09d$O##:*"6:*c92P&09d$O##:*L6:*L%#0:*>6:*T&',2:*J6*;6:*

A+9H1,:*>6:*&01*Q,&(#0'9d:*K6*_6*BCD7DE*J#$'&0'*0,#@)P9+*P&$,*$,g3,0(,*(90',^'*,GG,('$*#0*

)3%&0*03(2,9'#1,*,^(#$#90*+,-&#+*9G*&*P,0U9*e&f*-H+,0,I1,+#d,1*JKL*2,$#90:*S+#:"34%+7%

F+4',#43:%)*+4+=2*R00:*!NZIWDN6*



Y\`  

N6* R&d,+H:*86:*h&O+U,Y$O&:*c6:*A,d,+#1@,:*J6:*A#$)9-:*V6*S6:*S&$,:*J6*L6:*S),&')&%:*V6:*J#^#':*>6:*

;&H&+&%:*A6:*R&0O&$:*a6:*&01*R&3@)'90:*S6*BCD7DE*L*$H$',%&'#(*%92,(32&+*1H0&%#($*$'31H*9G*

0,&+,$' I0,#@)P9+*,GG,('$*90*P&$,*-&#+*&01*P&$,*-&#+*$',-*(90G9+%&'#90$*&01*G23('3&'#90$*#0*

AIJKL:*A#,4'*,%3,*;9%:'9'3:,- *RG:*CNN6*

7D6* A,@,+:*86*J6:*&01*A92'90:*T6*?6*B7NN[E*>'+3('3+,$*9G*&-3+#0#(*&01*&-H+#%#1#0#(*$#',$*#0*13-2,^*

JKL$:*S+#:"34%+7%)*+4+=*,34%8-'.*96:2*I/R :*755M56*

776* L+&%#0#:*;6*"6:*&01*Q,+%&00*:*"6*B7NNNE*>923'#90*>'+3('3+,*9G*&*JKL" *8KL*?HP+#1*

S90'&#0#0@*&0*qIL09%,+#(*V)H%#1#0,*&01*T92&+#'H*8,d,+$&2$X*1*BLVQQI!pI!pIqVI5pI5pI

QSVSE" *+*B@&@(&((&3E:*)*+,-'.*96:2 *RG:*75WW[I75W5[6*

7C6* >O2,0&+:*`6:*"#H&$)#+9:*?6:*h90:*Q6:*V911*"#2,$:*?6:*&01*A&^:*L6*B7N[ME*L$$#@0%,0'*9G*'),*!7T*

&01*7?*+,$90&0(,$*#0*92#@903(2,9'#1,$*PH*'Y9I1#%,0$#90&2*K"8*$-,('+9$(9-H:*YW)5%4'66':9*

IJG:*NWIN[6*

7!6* Q911&+1:*V6:*&01*c0,22,+:*J6*BCDD[E*>TL8cb*!**

7W6* =3:*h6:*Vl&01+&:*K6:*&01*A&^:*L6*BCDD7E*",&$3+,%,0'*9G*7?!+I!7T*1#-92&+*(93-2#0@$*#0*&*JKL*

92#@903(2,9'#1,*PH*(90$'&0'I'#%,*KF_>b*1#GG,+,0(,*$-,('+9$(9-H:*S+#:"34%+7%)*+.+4',#43:%

AF&*C0:*!MZI!ZD6*

756* S&$,:*J6:*J&+1,0:*V6:*S),&')&%:*V6:*\\\:*>#%%,+2#0@:*S6:*=&0@:*;6:*J3O,:*86:*R39:*86:*",+U:*c6:*

T,&+2%&0:*J6:*S+9Y2,H:*"6:*=&2O,+:*86:*h)&0@:*=6:*=&0@:*A6:*?&H#O:*>6:*89#'P,+@:*L6:*>,&P+&:*Q6:*

=90@:*c6:*T&,$&0#:*a6:*=3:*<6:*A+9U,22:*>6:*V$3#:*`6:*Q9)2O,:*?6:*b&0@:*R6:*V&0:*S6:*"90@&0:*;6:*

?9+0&O:*`6:*S3#:*Q6:*A,+9U&:*T6:*"&'),Y$:*J6:*>()&G%,#$',+:*S6:*89$$:*=6:*&01*c922%&0:*T6*BCDDME*

L"A_8*N6D6*

7M6* ;9)0$90:*S6:*>-+#0@:*L6:*&01*>)&Ys:*A6*86*BCD77E*>'+3('3+&2*A&$#$*9G*'),*8K&$,*?7*L('#d#'H*90*

>',+,9*8,@32&+*A9+&09*T)9$-)90&',*JKL]8KL*?HP+#1$6:*)*+,-'.*96:2 6*



Y\a 

7Z6* 8#0O,2:*R6*;6:*&01*L2'90&:*S6*B7N[ZE*S90G9+%&'#90&2*&0&2H$#$*9G*'),*1,9^H+#P9$,*G3+&09$,*+#0@*

#0*JKL*PH*%,&0$*9G*$3%$*9G*-+9'90I-+9'90*(93-2#0@*(90$'&0'$X*L*@+&-)#(&2*%,')91:*S$%

)*+.+4$%56:#,6$%M2"$%D:*MC7IMWN6*

7[6* "6:*A6*Q6:*Q&#':*"6*;6:*R9&O,$:*J6:*&01*=#22#&%$:*"6*J6*BCDDME*A99O*8,G,+,0(,*I*T3P6*I*V),*89H&2*

>9(#,'H*9G*S),%#$'+H:*S&%P+#1@,:*j6c6:*A#,4'*,%!,*;9%*"%8-'.*96:2%3";%)*+4+=2%R:;%';$%6*

7N6* RL`_8b:*86:*&01*>cR_KL8:*?6*B7NNME*S3+d,$*567X*),2#(&2*&0&2H$#$*9G*#++,@32&+*03(2,#(*&(#1$6*

CD6* L2P,+'9:*T6*BCDDZE*8,G#0,%,0'*9G*'),*L"A_8*a9+(,*a#,21*G9+*K3(2,#(*L(#1$X*\%-+9d#0@*'),*

J,$(+#-'#90*9G*tu*^DD!P7v]tu*^DD!P!v*S90G9+%,+$:*)*+<-29*,34%V+#:"34*0I :*![7Z6*

C76* L+&%#0#:*;6*"6:*c&2#$():*A6*=6:*T90:*86*V6:*d&0*1,*>&01,:*;6*?6:*&01*Q,+%&00:*"6*=6*B7NNME*

>'+3('3+,*9G*&*JKL*J3-2,^*V)&'*S90'&#0$*qIL09%,+#(*K3(2,9'#1,$*&01*!pI!p&01*5pI

5pT)9$-)91#,$',+*R#0O&@,$X*S9,^#$',0(,*9G*T&+&22,2*&01*L0'#-&+&22,2*JKL:*)*+,-'.*96:2 *RN:*

N!55IN!M56*

*
'

 

 

 

 

 

 

 

 

 

 

 

 



Y\b 

S .:6B7>:;=):FJ)RB6A?J=)

'

C"! 3#4'./&.(/(%,$05 '

'

<"$"$ K8E+5;0->*5.5L+:)*&G&3*+&06+6*J(,/-*:-./01 +

)!('DOBQD<HCO>D@B=>I'N>?>'I8<@A>IBT>='D<'F<'(LLOB>='+BDI8I@>KI'`eY'B<I@?HK><@'HIB<Q'I@F<S

=F?='LADILADFKB=B@>I'LH?CAFI>='E?DK'0O><'->I>F?CA'F<='! ('NFI'LH?CAFI>='E?DK'#A>K'0><>I'#D?LDS

?F@BD<:')!('I@?F<=I'CD<@FB<B<Q'I@>?>D'IL>CBEBC'+5` 'KD=BEBCF@BD<I'^=BICHII>='B<'#AFL@>?'Z_'N>?>'CA>KBS

CFOO8'I8<@A>IBT>='78'DH?'CDOOF7D?F@D?I'F@')HG>'"<BM>?IB@8:'9?BD?'@D'I8<@A>IBI'EODN'?F@>I'DE'FC>@D<B@?BO>'

N>?>'K>FIH?>=:'&E'@A>'I8<@A>IBT>?'NFI'O>E@'FOD<>'ED?'F<'>U@><=>='L>?BD='DE'@BK>'@A>'LH?B<>'X'BD=B<>'IDOHS

@BD<'KF8'ED?K'C?8I@FOI'B<'@A>'=>OBM>?8'OB<>I'@A>?>78'=>C?>FIB<Q'D?'B<AB7B@B<Q'8B>O=I:'(==B@BD<FOO8'B@'BI'BKS

LD?@F<@'@D'I@D?>'@A>'F<A8=?DHI'FC>@D<B@?BO>'HI>='ED?'=BIIDOMB<Q'@A>'LADILADFKB=B@>I'B<'F'=>IBCCF@D?R'FI'

NF@>?'NBOO'=>C?>FI>'I8<@A>IBI'8B>O=:')H?B<Q'I8<@A>IBI'@A>'EB<FO'@?B@8O'D<'@A>'bk'><='DE'@A>'I>PH><C>'CF<'7>'

O>E@'D<'BE'LH?BE8B<Q'78'F')!('Q>O'9FG'CDOHK<R'D@A>?NBI>'@A>'@?B@8O'IADHO='7>'?>KDM>=:',A>'I8<@A>IBI'8B>O='

CF<'7>'KD<B@D?>='78'CA>CGB<Q'@A>'F7ID?7F<C>'DE'@A>'@?B@8O'FE@>?'@A>'7FI>'F==B@BD<'I@>L'78'K>FIH?B<Q'@A>'

F7ID?7F<C>'F@'ab\'<K:' '

'

<"$"! K8E+(4,.F.:&-./01+

&E'@A>'bk'@?B@8O'Q?DHL'NFI'O>E@'D<R'@A>'IFKLO>'CF<'7>'LH?BEB>='78'F'0O><'9FG')!('CDOHK<'FE@>?'@A>'

=>L?D@>C@BD<'I@>L'NABO>'I@BOO'B<'!5a15:'&E'@A>'@?B@8O'AFI'7>><'?>KDM>=R'FE@>?'=>L?D@>C@BD<'IFKLO>I'IADHO='

7>'=BOH@>='YWY'B<'=>SBD<BT>='NF@>?'F<='O8DLABOBT>=:'2D?'!4-'IFKLO>IR'?>A8=?F@>'B<'b'KO'DE'=>BD<BT>='5Z1'

F<='O8DLABOBT>'F'I>CD<='@BK>'@D'?>KDM>'F<8'?>IB=HFO'FKKD<BF:'(OO'IFKLO>I'IADHO='7>'IFO@>='HL'B<'j'\:`'

4'!F#O'F<='=>IFO@>='78'IBT>'>UCOHIBD<'@D'?>KDM>'BD<'CD<@FKB<F<@I'F<='O8DLABOBT>=:'



Y\[  

'' '

<"$"7 %-,&06+R4&0-.F.:&-./01++

*B<QO>'I@?F<=I'N>?>'PHF<@BEB>='B<'Y\'K4'ID=BHK'LADILAF@>'F@'dbx#x'HIB<Q'F'IHK'DE'KD<D<HS

CO>D@B=>I'ED?'>LIBOD<'FI'EDOODNIW'F=><DIB<>'n'Ybb\\'CKSY'4 SYR'C8@DIB<>'n'[ed\'CKSY'4 SYR'QHF<DIB<>'n'

YYZ\\'CKSY'4 SYR'@A8KB<>'n'YdcZ\\'CKSY'4 SY:'0>?KF<<'>@'FO:'H<LH7OBIA>='=F@F:''

'

C"6 N&8%,0:'%&-.&/(%*/&'7%*;,&75''

'

<"!"$ Y.S*6+:/0:*0-,&-./0+*S(*,.'*0-51 +

*FKLO>I'N>?>'L?>LF?>='NB@A'F'=HLO>U'CD<C><@?F@BD<'CFOCHOF@>='@D'8B>O='F<'F7ID?7F<C>'DE'j'Y:\'

F@'Z[\'<K'B<'FLL?DL?BF@>'7HEE>?^I_'F<='IFO@^I_:')F@F'NFI'CDOO>C@>='^,A>?KD'L?DQ?FK_'ED?'>M>?8'\:Z'x#'HIS

B<Q'F'A>F@B<Q'?F@>'DE'\:`'x#'X'KB<'E?DK'Z\'@D'db'x#'F@'Z[\'<K:''',A>'IFKLO>'CAF<Q>?'NFI'<D@'HI>='ED?'

KDI@'>UL>?BK><@I'FI'@ABI'?>IHO@>='B<'F<'B<C?>FI>'B<'?>CD?=>='<DBI>:'(==B@BD<FOO8'B@'KF8'7>'DE'B<@>?>I@'@D'

FMDB='HIB<Q'CHM>@@>'LDIB@BD<'Y'ADO=>?'FI'@ABI'BI'DE@><'HI>='78'<>N'OF7'I@H=><@I'F<='KF8'CD<@FB<'ILBOO>='

IFKLO>I:'('KB<BKHK'DE'a'?H<I'N>?>'CDOO>C@>='^Z'HL'F<='Z'=DN<_'HIB<Q'@A>'F=MF<C>='=F@F'CDOO>C@'DL@BD<'

NB@A'ADO='@BK>I'DE'Z'KB<H@>I'B<'7>@N>><'?H<I:''

'

<"!"!  V/0:*0-,&-./0+6*(*06*0-+*S(*,.'*0-51+ +

#F?>EHO'CD<IB=>?F@BD<'NFI'QBM><'@D'@A>'A8=?F@BD<'MDOHK>I'ED?'B<=BMB=HFO'I@DCG'I@?F<=I'7>ED?>'

PHF<@BEBCF@BD<:'"IB<Q'>I@BKF@>='8B>O=IR'I>M>?FO'A8=?F@BD<'MDOHK>'N>?>'CD<IB=>?>='@D'=>@>?KB<>'DL@BS

KHK'CD<C><@?F@BD<I'F<='MDOHK>I'?>PHB?>='@D'CD<I@?HC@'F'I>?B>I'DE'b'S'd'=HLO>U>I'?F<QB<Q'E?DK'bS'YY\'

µ4:'*L>CBFO'CF?>'NFI'@FG><'@D'KFG>'IH?>'@AF@'MDOHK>I'FOODN>='ED?'FCCH?F@>'LBL>@@B<Q'F<='@A>'?>IHO@B<Q'

=HLO>U>I'NDHO='=BILOF8'F<'F7ID?7F<C>'7>@N>><'\:['F<='Y:['F@'db'x#:',ABI'?>PHB?>='@A>'HI>'DE'KHO@BLO>'



Y\c 

CHM>@@>I'NB@A'=BEE>?><@'LF@ASO><Q@AI'^\:b'F<='Y:\'CK_:'(==B@BD<FOO8'@A>'CHM>@@>'MDOHK>'NFI'@FG><'B<@D'

CD<IB=>?F@BD<'FI'@ABI'CF<'OBKB@'@A>'FKDH<@'DE'?DDK'FMFBOF7O>'ED?'?>PHB?>='IFO@I'F<='7HEE>?I:'(E@>?'DL@BS

K HK'A8=?F@BD<I'MFOH>I'AF='7>><'=>@>?KB<>=R'I@DCG'I@?F<=I'N>?>'A8=?F@>='F<='PHF<@BEB>='F@'db'x#'FI'

=>IC?B7>='B<'b:Y:`:')HLO>U>I'N>?>'CD<I@?HC@>='NB@A'@A>'FLL?DL?BF@>'MDOHK>I'8B>O=B<Q'F'YWY'I@DBCABDK>@?8'

F<='=F@F'NFI'CDOO>C@>='FI'=>IC?B7>='B<'I>C@BD<'b:Z:Y:''

'

<"!"7 K&-&+&0&);5.51+

(E@>?'FCPHBIB@BD<'=F@F'NFI'IFM>='FI'F'CIM'EBO>'F<='CH?M>'EB@'B<'GFOB=DQ?FLA'^@>KL>?F@H?>']'_'@D'@A>'

7BDKDO>CHOF?'FIIDCBF@BD<'DE'<D<'I>OE'CDKLO>K><@F?8'I@?F<='IADN<'B<'>P:'bSY'̂ <_:''

>P:'bSY:'' YX,4 'n' -̂X#5/E20SV*w*B#>/*I*8*20*WE]#?/ '

',A>'>PHF@BD<'ED?'CH?M>'EB@@B<Q'F'=HLO>U'^FIIHKB<Q'F'@ND'I@F@>'@?F<IB@BD<_'BI'IADN<'B<'2BQH?>'bSY:'

,A>'CFOCHOF@>='><@AFOL8'BI'IADN<'ED?'MFOH>'Kb'DE'@A>'CH?M>'EB@'@F7O>'F<='@A>',K'MFOH>I'BI'OBI@>='FI'K[:'

,A>'><=I'DE'@A>'=F@F'CF<'7>'C?DLL>='@D'8B>O='F'KD?>'FCCH?F@>'EB@'BE'?>PHB?>=:''

'

'

C"< #N=5''

'

<"7"$ %&'()*+(,*(&,&-./01 +

*@DCG'I@?F<='CD<C><@?F@BD<I'N>?>'=>@>?KB<>='FI'=>IC?B7>='B<'b:Y:`:'*FKLO>I'N>?>'L?>LF?>='78'

@A>'F==B@BD<'DE'FLL?DL?BF@>'MDOHK>I'DE'I@DCG'I@?F<=I'8B>O=B<Q'F'YWY'I@DBCABDK>@?8:''*FKLO>I'HI>='ED?'

I@?HC@H?>'CFOCHOF@BD<I'N>?>'L?>LF?>='FI'EDOODNI.'/@D@FO'`b\' µOR'j'Y:\'K4'<HCO>BC'FCB='=HLO>UR'Y\'K4'IDS

=BHK'LADILAF@>R'b\'K4'!F#OR'\:b'K4'%),('F<='\:Z'µ'4')**'B<'5 Z1'F@'L5'j'c:\:'(E@>?'5Z1'>UL>?BK><@I'



Y\d 

N>?>'?>CD?=>=R'@A>'IFKLO>'NFI'O8DLABOBT>='F<='=BIIDOM>='B<'ee:eem') Z1:',A>'L5u'NFI'F=iHI@>='@D'[:[R'

O8DLABOBT>='FQFB<'F<='=BIIDOM>='F'@AB?='@BK>'B<'ABQA'PHFOB@8'^ee:eee'm_')Z1:' '

'

<"7"! @&:A?/0*+-/,5./0+&03)*+! L+6*-*,'.0&-./0+?;+V =+8ZT%[1++

)!('@D?IBD<'?>I@?FB<@I'LOF8'F<'BKLD?@F<@'?DO>'B<'@A>'=>M>ODLK><@'DE'F'?>O>MF<@'I@?HC@H?>'78'KDS

O>CHOF?'KD=>OB<Q:'-D@F@BD<'F7DH@'@A>'#aqS#`qS1S9'7D<=I'G<DN<'FI'ƒ'^2BQH?>'bSZ_'BI'?>I@?BC@>='@D'@A?>>'

=DKB<F<@'?F<Q>I:',?F<IR'^Yd\1_R''h''QFHCA>'^h'[\1_R'F<=''s'QFHCA>^S'[\ 1_'2BQH?>'bS̀:',D?IBD<'F<QO>I'CF<'7>'

CFOCHOF@>='E?DK'CDHLOB<Q'CD<I@F<@I'HIB<Q'MF?BF@BD<I'DE'@A>']F?LOHI'>PHF@BD<:'*L>CBEBC'CDHLOB<Q'CD<I@F<@I'

CF<'7>'=>@>?KB<>='E?DK'CD<I@F<@'@BK>'!1%*3'D?'CD<I@F<@'@BK>'#1*3'!4-'>UL>?BK><@I'2̂_:'

,A>'<HCO>F?'1M>?AFHI>?'>EE>C@'NFI'EB?I@'=BICDM>?>='B<'@A>'Yeb\qI'78'(O7>?@'1M>?AFHI>?:'&@'BI'=>S

EB<>='FI'F'IBQ<FO'@AF@'>MDOM>I'B<'@BK>'FI'F'?>IHO@'DE'F'KFQ<>@BTF@BD<'@?F<IE>?'E?DK'D<>'ILB<'I8I@>K'@D'F<S

D@A>?'@A?DHQA'ILFC>:',A>'@?F<IE>?'D?'7HBO='HL'DE'@A>'IBQ<FO'BI'<D@'F<'B<I@F<@F<>DHI'L?DC>II'F<='?>PHB?>I'

@BK>:'&<'D?=>?'ED?'F'@?F<IE>?'@D'DCCH?'@A>'L?D@D<I'KHI@'7>'O>II'@AF<'b'. 'FLF?@'>̂_:''&<'F'!%1*3'>UL>?BK><@'

@A>'=>OF8'HI>='ED?'>MDOH@BD<'DE'@A>'!1%'IBQ<FO'BI'G<DN<'FI'@A>'KBUB<Q'@BK>R'HIHFOO8'7>@N>><'cb'F<='a\\'

KI'ED?'KDI@'<HCO>BC'FCB='IFKLO>I:'&<'2BQH?>'bSa'@A>'KBUB<Q'@BK>'BI'?>L?>I><@>='78'=>OF8'd:''&E'@A>'KBUB<Q'

@BK>'BI'@DD'IAD?@'@A>'IBQ<FO'NBOO'<D@'AFM>'><DHQA'@BK>'@D'>MDOM>:''1<'@A>'D@A>?'AF<='BE'@A>'KBUB<Q'@BK>'BI'

CADI><'@D'7>'@DD'OD<QR'@A>'KFQ<>@BTF@BD<'NBOO'=>EHI>'^G<DN<'FI'ILB<'=BEEHIBD<_'F<='@A>'IBQ<FO'NBOO'8B>O='

B<FCCH?F@>'=BI@F<C>'B<ED?KF@BD<2̂_:'

,A>'CD<I@F<@'@BK>'!1%*3'>UL>?BK><@'BI'7HBO@'D<'@A>'IFK>'Q><>?FO'L?B<CBLO>I'FI'F'?>QHOF?'!1%*3'

>UL>?BK><@'^2BQH?>'bSa_:'*BQ<FOI'>MDOM>'B<'@BK>'FI'F'?>IHO@'DE'F'KFQ<>@BTF@BD<'@?F<IE>?'7>@N>><'ILB<'I8IS

@>KI'@ADHQA'ILFC>:', A>'CD<I@F<@'@BK>'!1%*3'>UL>?BK><@'BI'?>FOO8'@ND'>UL>?BK><@I'CDK7B<>='B<@D'D<>:''

2D?'@A>'>UL>?BK><@I'HI>='@D'CFOCHOF@>'@A>')!('@D?IBD<'F<QO>'>LIBOD<R'@A>'LHOI>'L?DQ?FK'DE'@A>'EB?I@'>US

L>?BK><@'CD<@FB<>='`Y9'=>CDHLOB<Q'^F@@><HF@>='IL>C@?HK_:',A>'I>CD<='>UL>?BK><@'=B='<D@'HI>'F<8'=>S

CDHLOB<Q'^?>E>?><C>'IL>C@?HK_:',A>'>UL>?BK><@I'N>?>'I>@'HL'B<'F<'B<@>?O>FM>'EFIABD<R'K>F<B<Q'@A>8'FOS



Y\e 

@>?<F@>='B<C?>K><@I:',ABI'BI'=D<>'@D'KB<BKBT>'F<8'MF?BF7O>I'^DH@'IB=>'DE'@A>'=>CDHLOB<Q_'@AF@'KF8'IADN'

HL'B<'D<O8'D<>'DE'@A>'IL>C@?F:'*AFL>='LHOI>I'^-%S+"- 9_'N>?>'HI>='@D'I>O>C@'D<O8'5`q'B<'@A>'2Y'=BK><IBD<:'

,A>'?>IHO@I'NFI'F'@ND'=BK><IBD<FO'LOD@'^5`q'D<'@A>'2Y'=BK><IBD<'X'8'FUBIR''F<='5YqR'5aqR'5ZqY'F<='5ZkZ'

L?D@D<I'B<'@A>'2Z'=BK><IBD<'X'U'FUBI_'NB@A'L>FGI'ED?'>FCA'!1%'B<@>?FC@BD<'7>@N>><'@A>'2Y'F<='2Z'=BK><S

IBD<I:'%UFKLO>I'DE'CDOO>C@>='IL>C@?F'F?>'IADN<'B<'2BQH?>'bSb:''

'

<"7"7 V=+8ZT%[+K&-&+B,/:*55.03+\+M0-*,(,*-&-./01++

,A>'>UL>?BK><@'NBOO'I@D?>'@A>'@ND'IL>C@?F'B<'F'I>LF?F@>'=B?>C@D?8'E?DK'NA>?>'B@'BI'?H<:',ABI'ODCFS

@BD<'BI'CADI><'=H?B<Q'@A>'I>@HL'L?DC>=H?>:'(E@>?'FCPHBIB@BD<'7D@A'IL>C@?F'KHI@'7>'L?DC>II>='>UFC@O8'@A>'

IFK>:'^/FOH>I'9#5\'f'95#Y'E?DK'@A>'?>E>?><C>'IL>C@?HK'KHI@'7>'@A>'IFK>'B<'@A>'F@@><HF@>='IL>CS

@?HK_:'*L>C@?F'CF<'7>'?>E>?><C>='@D'F'Y)'Y5'IL>C@?F'D?'F<'B<@>?<FO'I@F<=F?='BE'L?>I><@'^@ABI'KHI@'7>'@A>'

IFK>'IL>C@?F'?>E>?><C>'ED?'7D@A_:''(IIBQ<K><@'CF<'7>'=D<>'B<'*9(-]3'D?'F<8'D@A>?'!4-'L?DC>IIB<Q'L?DS

Q?FK:'"IB<Q'CA>KBCFO'IABE@I'f'FIIBQ<K><@I'L?>MBDHI'=>@>?KB<>='E?DK.'!1%*3'X',1#*3'X'#1*3'X'Y5S'`Y9'

7D@A'IL>C@?F'N>?>'FIIBQ<K><@'ED?'@A>'CDKLO>@>'5`q'?>QBD<:'^*9(-]3'CD<@FB<I'F'CDL8'LFI@>'FIIBQ<K><@'

EH<C@BD<'@AF@'ND?GI'7>I@'@D'G>>LB<Q'7D@A'FIIBQ<K><@I'F@'>UFC@O8'@A>'IFK>'CA>KBCFO'IABE@I:_'+>'IH?>'@D'

B<COH=>'FOO'FIIBQ<K><@I'@AF@'F?>'B<'@A>'5`q'?>QBD<R'>M><'BE'F'L>FG'=D>I'<D@'ODDG'@D'7>'L?>I><@:''

+8'CDKLF?B<Q'@A>'FKLOB@H=>'DE'@A>'L>FGI'E?DK'@A>'F@@><HF@>='@D'@A>'?>E>?><C>'IL>C@?F''5`qS`Y9'

CDHLOB<Q'CD<I@F<@I'CF<'7>'CFOCHOF@>=Z:'2B<FO'?>I@?FB<@I'NBOO'7>'B<'H<B@I'DE'GCFO'X'^KDO>'?F=Z_:'''

>P:'bSZ''' (@@><HF@>='X'->E>?><C>'n'CDI|'„^;5`q9h') 5`q9_,>EE}''

,A>'CD<I@F<@'@BK>'!1%*3'>UL>?BK><@FO'L?DC>=H?>'BI'7FI>='D<'F'LFL>?'E?DK'JH'>@'FO:''NA>?>'',>EE'

n','h'Z'U'{Yd\'U'\:e'R','BI'@A>'CD<I@F<@'@BK>'>MDOH@BD<'L>?BD='R'{Yd\'BI'@A>'=H?F@BD<'DE'-%S+"-9'IAFL>='LHOI>R'

F<='F'\:e'ICFOB<Q'EFC@D?'BI'HI>='@D'@FG>'B<@D'FCCDH<@'`Y9'CDHLOB<Q'>MDOH@BD<'=H?B<Q'@A>'-%S+"-9'LHOI>:'

) 5`k9'BI'@A>'=BLDOF?'CDHLOB<Q'F<='BI'>PHFO'@D'T>?D' 2̂_:''



YY\ 

1H?'>UL>?BK><@'HI>='F'YZKI'-%S+"-9'?>EDCHIB<Q'LHOI>'@D'FCAB>M>'I>O>C@BM>'?>EDCHIB<Q'DE'@A>'

5`q'?>QBD<'B<'@A>'2Y'=BK><IBD<:')H?B<Q'I>@'HL'@ABI'LHOI>'O><Q@A'NFI'DL@BKBT>=R'H<@BO'IF@BIEFC@D?8'I>O>C@BMS

B@8'NFI'FCAB>M>=:'''

'JH'>@'FO:'HI>='F'Y\KI'-%+"-9'LHOI>:''('\:e'ICFOB<Q'EFC@D?'NFI'HI>='@D'@FG>'B<@D'FCCDH<@'CDHS

LOB<Q'>MDOH@BD<'=H?B<Q'@A>'-%+"-9'LHOI>:'"IB<Q'F'IOBQA@O8'OD<Q>?'LHOI>'F'IKFOO>?'ICFOB<Q'EFC@D?'NFI'

CA>CG>=R'^CFOCHOF@>='78'FIIHKB<Q'F'OB<>F?'?>OF@BD<IABL'7>@N>><'LHOI>'O><Q@A'F<='ICFOB<Q'EFC@D?_'ADN>M>?'

<D'IH7I@F<@BFO'=BEE>?><C>'NFI'I>><'B<'@A>'?>IHO@I'ID'@A>'\:e'ICFOB<Q'EFC@D?'NFI'HI>=:'

(E@>?'CFOCHOF@B<Q'@A>';5`qS̀Y9'MFOH>I'@AF@'CD<@FB<'F'*X!'t'D?'n'Y'ED?'>B@A>?'IL>C@?F'N>?>'?>KDM>=:'

2?DK';5`qS̀Y9''ƒ'5#19'CF<'7>'CFOCHOF@>='HIB<Q'F'KD=BEB>='ED?K'DE'@A>']F?LOHI'>PHF@BD<'?̂_:'

>P:'bS̀' '' ` ;' ^5#19_'n'Yb:`'CDIZy' s'[:Y'CDI'y'hY:[' '

*DOH@BD<I'ED?'` ;'^5#19_''IADHO='7>'=>@>?KB<>='Q?FLABCFOO8'@D'KFG>'IH?>'FOO'LDIIB7O>'L>?BD=BC'IDOHS

@BD<I'F?>'CD<IB=>?>=:'ƒ'5#19'CF<'7>'CD<M>?@>='@D'ƒ'##19'78'>P'`:'

>P:'bSa' ' ƒ'##19''n'ƒ'5#19'SYZ\/ '

&<'OB@>?F@H?>R'MFOH>I'F?>'HIHFOO8'?>LD?@>='FI'ƒ'##19'F<='CD<M>?@>='@D'<>QF@BM>'MFOH>I'B<'@A>'

?F<Q>'DE''SY`b1'F<='SYd\1'ED?'I@F<=F?='CD<M><@BD<:'^('MFOH>'DE'hZZb/ 'NDHO='7>'?>LD?@>='FI'SY`b1:_'*DOHS

@BD<I'@AF@'EFOO'7>@N>><'SY`b/ '@D's'ZZ\/ 'IADHO='7>'QBM><'CD<IB=>?F@BD<'FI'LDIIB7O>'IDOH@BD<I:'*@F<=F?='+'

)!(R'>UCOH=B<Q'><='7FI>IR'?F<Q>I'7>@N>><'SYb\/ 'F<='SYe\/ ' ?̂_:'&E'@A>'5bq'X'5b…'CF<'7>'CO>F?O8'FIIBQ<>='

IBKBOF?'F<FO8IBI'CF<'7>'HI>='@D'8B>O='†'@D?IBD<'F<QO>I'2̂_:''

'

<"7"# V=+VZ%[+:/05-&0-+-.'*+:/,,*)&-./0+5(*:-,/5:/(;1 +

&<'F'Z)'#1*3'>UL>?BK><@'IBKBOF?'@D'@A>'!1%*3'Y5'BI'K>FIH?>='B<'@A>'2Y'F<='2Z'=BK><IBD<:'"<OBG>'

F'!1%*3R'IBQ<FOI'F?>'E?DK'@A>'@?F<IE>?'DE'KFQ<>@BTF@BD<'@A?DHQA'7D<=I'B<I@>F='DE'ILFC>'>̂_:'



YYY 

*BKBOF?'@D'@A>'#,'!1%*3'@A>'>UL>?BK><@'HI>='ED?'@A>'CFOCHOF@BD<'DE'>LIBOD<R'#,#1*3'>UL>?BK><@I'

N>?>'?H<'B<'F<'B<@>?O>FM>='KF<<>?'L?D=HCB<Q'F<'F@@><HF@>='F<='?>E>?><C>'IL>C@?F:'` ;'5#19'NFI'CFOCHOF@>='

E?DK'@A>'?F@BD'DE'@A>'@ND'IL>C@?F'HIB<Q'>P:'bSb:'

'>P:'bSb'' ` ;'5#19'n'|CDISY^&F@@><X'&?>E_}'Z„,' '

,'BI'FQFB<'@A>'CD<I@F<@'@BK>'>MDOH@BD<'L>?BD=:',D?IBD<'F<QO>'ƒ'5#19'NFI'IDOM>='HIB<Q'>P'bSZ'F7DM>R'F<='

CD<M>?@>='B<@D'ƒ'##19'HIB<Q'>PHF@BD<'bS̀:''('?>L?>I><@F@BD<'DE'@A>'LHOI>'L?DQ?FK'BI'IADN<'B<'2BQH?>'bS['

8̂_:'

'

<"7"< %43&,+(4:A*,+6&-&+:/))*:-./0+&06+&0&);5.51+

,A>'=DKB<F<@'ED?K'DE'@A>'IHQF?'CD<ED?KF@BD<'CF<'7>'=>@>?KB<>='F<='=>IC?B7>='E?DK'B<=BMB=HFO'

^;5YkS5ZkYR';5YkS5ZkZR';5YkS5`kR';5ZkYk5ZkZ_'F<='@A>'IHKKF@BD<'DE'^' ';5YkR'' ;5ZkYR'' ;5ZkZR'' ';5`k_'CDHLOB<Q'CD<I@F<@I:'"IS

B<Q'F'ODN'EOBL'#1*3'^LY'n'`\x_'F==B@BD<FO'CDHLOB<QI'N>?>'?>KDM>='@D'?>=HC>'DM>?OFL:'&<=BMB=HFO'CDHLOB<QI'

N>?>'K>FIH?>='FI'IADN<'B<'2BQH?>'bSc:',A>'' ';kI'NFI'>I@BKF@>='78'@A>'DH@>?'OB<>'NB=@AI'FI'IADN<'B<'

2BQH?>'bSc:'2D?'CDHLOB<QI'B<MDOMB<Q'@A>'5`k'IHQF?'L?D@D<I'F==B@BD<FO'IL>C@?F'N>?>'?>CD?=>='NB@A'LADIS

LAD?HI'=>CDHLOB<Q:''

('?F<Q>'ED?'@A>'m'2*'^E?FC@BD<'IDH@A_'NFI'=>@>?KB<>='78'@A>'Q?FLABCFO'K>@AD='=>M>ODL>='78'

-B<G>O'>@'FO:'7̂_:'17I>?M>='CDHLOB<Q'MFOH>I'N>?>'LOD@@>='@D'=>?BM>'F'IDOH@BD<'?F<Q>'@AF@'7FI>'IF@BIEB>='@A>'

K>FIH?>='=F@F'^2BQH?>'bSd_:',ABI'K>@AD='8B>O=I'F'?F<Q>'DE'h'X'S'b'm'2*'F@'7>I@'F<='CF?>EHO'CD<IB=>?F@BD<'

NFI'@FG><'<D@'@D'DM>?SEB@'@A>'=F@F:'1<C>'@A>'=DKB<F<@'CD<ED?KF@BD<'NFI'=>@>?KB<>=R'@A>'KB<D?'CD<S

ED?KF@BD<'CD<@?B7H@BD<I'@D'@A>'D7I>?M>='CDHLOB<QI'N>?>'?>KDM>='HIB<Q',F7O>'bSY'F<=',F7O>'bSZR'F<='

>PHF@BD<'bS[' :̂ _:'

>P'bS[:' '' ' ;D7I'n' ;̂*'U'2*'_h'^;! 'U'^YS2I__'

&<'IDK>'CFI>I'@A>'CFOCHOF@>='CDHLOB<Q'CD<I@F<@'=F@F'CDHO='<D@'7>'EB@'@D'@A>'Q?FLA:',ABI'?>PHB?>='

?>>UFKB<F@BD<'DE'@A>'>UL>?BK><@FO'=F@F'@D'CA>CG'ED?'B<CD??>C@'K>FIH?>K><@IR'LDIIB7O>'DM>?OFLR'D?'B<CD?S



YYZ 

?>C@'MFOH>I'E?DK',F7O>'bSY'̂ 9_:'(==B@BD<FOO8R'MFOH>I'ED?'KB<D?'ED?KI'B<',F7O>'bSY'FI IHK>'F'I@F<=F?='LAFI>'

FKLOB@H=>:',A>I>'MFOH>I'CF<'7>'IOBQA@O8'F=iHI@>='@D'CD<IB=>?'=>MBF@BD<I'B<'@A>'LAFI>'FKLOB@H=>:'"IB<Q'

@A>'<>NO8'CFOCHOF@>='CDHLOB<Q'CD<I@F<@I'ED?'@A>'=DKB<F<@'CD<ED?KF@BD<'F'IDOH@BD<'?F<Q>'ED?'@A>'LI>HS

=D?D@F@BD<'F<QO>'NFI'=>@>?KB<>='HIB<Q'2BQH?>'bSe' 9̂_:''1<C>'IHB@F7O>'LI>H=D?D@F@BD<'?F<Q>I'N>?>'=>S

@>?KB<>='@D'@A>'7>I@'F7BOB@8'FOODN>='78'@A>'=F@FR'MFOH>I'N>?>'CD<M>?@>='@D'@D?IBD<'F<QO>'?>I@?FB<@I'HIB<Q'

@A>'9"#]%-'IC?BL@'E?DK'(4+%-'e:\:'9"#]%-'B<LH@'ED?KF@'IADN<'B<'2BQH?>'bSY\:'' '

'

<"7"C 9*5.64&)+6.(/)&,+:/4().03+6&-&+:/))*:-./0+&06+&0&); 5.51+

LEY'7FC@>?BFO'LAFQ>'NFI'LH?CAFI>='E?DK'(IOF'^I@D?>'@A>'LAFQ>'a'/#R'=D'!1,'E?>>T>_'F<='L?>S

LF?>='78'>UCAF<QB<Q'@A>'IDOM><@'NB@A'Z\'K4'ID=BHK'LADILAF@>'F<='Z\'K4'!F#O'B<')Z1:',ABI'NFI'FCS

CDKLOBIA>='@A?DHQA'F'I>?B>I'DE'b'F==B@BD<'F<='=>CF<@B<Q'I@>LI:'+?B>EO8R'j'a\\'µO'DE'LEY'NFI'@?F<IE>??>='@D'

F<'DL><'C><@?BEHQ>'@H7>'HIB<Q'F'QOFII'LBL>@@>:',A>'@H7>'NFI'@A><'EBOO>='`Xa'EHOO'NB@A''Z\'K4'ID=BHK'

LADILAF@>'Z\'K4'!F#O'B<')Z1'7HEE>?'F<='IFO@'IDOH@BD<:',A>'?>IHO@B<Q'KBU@H?>'NFI'C><@?BEHQ>='ED?'Y'A?'

^YZ'/#_'F@'e\R\\\'?LK'HIB<Q'F',$('YZ\:Z'+>CGKF<'?D@D?:',A>'IHL>?<F@F<@'NFI'?>KDM>='HIB<Q'F'QOFII'LBS

L>@@>'F<='F'E?>IA'FOBPHD@'DE'=>H@>?F@>='7HEE>?'F<='IFO@'N>?>'F==>='@D'@A>'?>KFB<B<Q'L>OO>@:',A>'C><@?BS

EHQ>'@H7>'NFI'CDM>?'NB@A'9F?FSEBOK'F<='LOFC>='D<'F'Q><@O>'?DCG>?'DM>?<BQA@'F@'?DDK'@>KL>?F@H?>:',ABI'

L?DC>=H?>'NFI'?>L>F@>='a'@BK>I:'('EBE@A'>UCAF<Q>'NFI'L>?ED?K>='NB@A'7HEE>?'F<='IFO@I'L?>LF?>='B<'ABQA'

PHFOB@8'^ee:eem_')Z1:'' '

,A>'\:cb' K4' #! (0'=HLO>U')!('IFKLO>'^=>IC?B7>='B<'#AFL@>?'a_'NFI'=BMB=>='B<@D'@ND'FOBPHD@I'

F<='FLL?DL?BF@>'IFO@'F<='7HEE>?'N>?>'F==>='@D'?>@H?<'@D'L?>MBDHI'CD<=B@BD<I:'9?>LF?>='LEY'NFI'F==>='@D'

D<>'DE'@A>'IFKLO>I'^j'\:a'K4')!('=HLO>U_:'4>FIH?B<Q'@A>'=>H@>?BHK'ILOB@@B<Q'DE'^Yd:`'5T_'F@'Zed']'FOS

ODN>='ED?'@A>'CFOCHOF@BD<'DE'@A>'LAFQ>'CD<C><@?F@BD<'^j'`d'KQ'X'KO_'HIB<Q'2BQH?>'bSYY:''

5*g#'>UL>?BK><@I'NFI'?>CD?=>='ED?'@A>'<D<SLAFQ>'IFKLO>R'=>CDHLO>='B<'7D@A'@A>'EY'F<='EZ'=BS

K><IBD<I'ED?'@A>'IHQF?'F<='7FI>'?>QBD<I:'(==B@BD<FO'5*g#kI'N>?>'?>CD?=>='NB@A'=>CDHLOB<Q'B<'@A>'EY'



YY  ̀

=BK><IBD<'D<O8:',?F=B@BD<FOO8'@A>I>'>UL>?BK><@I'F?>'?H<'NB@A'=>CDHLOB<Q'B<'@A>'EZ'=BK><IBD<'ADN>M>?'

@ABI'?>IHO@I'B<'H<S>PHFO'L>FG'B<@><IB@B>I'ED?'>FCA'I>@'DE'L>FGI'@A>?>78'KFGB<Q'F<FO8IBI'=BEEBCHO@:'1M>?OF8S

B<Q'@A>'EHOO8'=>CDHLO>='5*g#'L?DMB=>I'F<'>FI8'IDOH@BD<'ED?'=>@>?KB<B<Q'@A>'B=><@B@8'DE'@A>'CDHLO>='

L>FGI:'('@AB?='I>@'DE'5*g#'>UL>?BK><@I'N>?>'?H<'D<'@A>'IFKLO>'CD<@FB<B<Q'LEY'NB@A'B=><@BCFO'LF?FK>S

@>?I'FI'@A>'<D<SLAFQ>'IFKLO>:',A>';#5'ILOB@@B<Q'NFI'K>FIH?>='ED?'7D@A'CDHLO>='IL>C@?F:',A>'=BEE>?><C>I'

7>@N>><'ILOB@@B<QI'N>?>'=>@>?KB<>='78'IH7@?FC@B<Q'@A>'<D<SLAFQ>'IFKLO>I'E?DK'@A>'LEY'IFKLO>:'('-)#'

^-)#p)&9:?I@_'?>I@?FB<@'OBI@'NFI'KF<HFOO8'C?>F@>='FI'IADN<'B<'2BQH?>'bSYZ'̂; _:''

'

C"@ E%/*1%*/&':&0&/(%,$05'

'

<"#"$ %-&,-.03+5-,4:-4,*+J+8PV]T8+&06+^)*&(1+

&<B@BFO'I@?HC@H?>I'ED?'I@F<=F?='<HCO>BC'FCB=I'N>?>'Q><>?F@>='HIB<Q'!"#0%!:',A>'?>IHO@B<Q'L=7'EBO>'

NFI'ODF=>='B<'V$%(9:'4D=BEBCF@BD<I'@D'@A>'I@?HC@H?>'N>?>'=D<>'HIB<Q'@A>'>=B@'DL@BD<:'\G*$-,(#&2*-&+&%I

,',+#U&'#90*Y&$*+,g3#+,1*G9+*'),*-&+%NN*G9+(,G#,21'@A>8'N>?>'Q><>?F@>='HIB<Q'0FHIIBF<R'-%)#(,'F<='

@A>'(<@>CAFK7>?'KD=HO>'E?DK'(4+%-'^ODF=>='FI'B<'VO>FL'FI'u:E?CKD='EBO>I_';̂ _:*K&w*#90$*Y,+,*&11,1*

'9*0,3'+&2#U,*'),*-)9$-)&',*()&+@,$:*&01*V\T!T*Y&',+*%92,(32,$*B'H-#(&22H*x!CDDE**Y,+,*&11,1*'9*

G9+%*&*P9^*Y#')*&'*2,&$'*7D*.*P,'Y,,0*'),*JKL*&01*'),*,1@,*9G*'),*P9^6*L*-&+&%,',+*]*'9-929@H*G#2,*

Bk6-+%'9-E*&01*#0#'#&2*(99+1#0&',*G#2,*Y,+,*(90$'+3(',1*3$#0@*P&$#(*<R_LT*(9%%&01$*$)9Y0*#0*a#@I

3+,*5I7!6*'

'

<"#"! 8ZT%[+6&-&+:/))*:-./0+&06+.0-*3,&-./01++

('I>?B>I'DE'Y)'Y5'IL>C@?F'N>?>'CDOO>C@>='F@'MF?BDHI'@>KL>?F@H?>I'@D'=>@>?KB<>'DL@BKHK'CA>KBS

CFO'IABE@'=BIL>?IBD<:',A?>>'!1%*3'>UL>?BK><@I'N>?>'CDOO>C@>='HIB<Q'KBUB<Q'@BK>I'DE'cb'KI'YZb'KI'F<='



YYa 

Zb\'KI:'('OD<Q'=>OF8'^=YndI_'NFI'HI>='@D'CDOO>C@'FMFBOF7O>'(5Z'=F@F:'4B<BKFO'L?>SIF@H?F@BD<'LDN>?'^LOe'

n'cZ'=+'ED?'@A>'[\\'45T'B<I@?HK><@_'NFI'?>PHB?>='=H>'@D'IFKLO>I'H<=>?QDB<Q'F'@AB?='>UCAF<Q>'DE'=>HS

@>?F@>='IDOM><@'=H?B<Q'L?>LF?F@BD<:',1#*3R'#1*3'F<='59#1-'>UL>?BK><@I'N>?>'FOID'CDOO>C@>='F@'@ABI'

@BK>'@D'FB='B<'CA>KBCFO'IABE@'FIIBQ<K><@:'''

*L>C@?F'N>?>'LAFI>='F<='L?DC>II>='HIB<Q',DLILB<'Z:Y:'(KLO>'@BK>'NFI'FOOD@@>='ED?'L?DC>IIB<Q'

F<='LAFIB<Q'DE'IL>C@?F'FI'@ABI'CF<'Q?>F@O8'BKLFB?'@A>'FCCH?FC8'DE'B<@>Q?F@>='MFOH>I:'(OO'!1%*3'IL>C@?F'

N>?>'?>E>?><C>='@D'B<@>?<FO')**'F<='IL>C@?F'N>?>'DM>?OFB='F<='CDKLF?>='@D'CA>CG'ED?'H<>UL>C@>='?>S

IHO@I:'',A>'NF@>?'CA>KBCFO'IABE@I'L?DMB=>='F'I>CD<='CA>CG'@D'><IH?>'IL>C@?F'N>?>'CDOO>C@>='F@'@A>'IFK>'

@>KL>?F@H?>:'"#*2'EBO>I'N>?>'CD<I@?HC@>='E?DK'@A>'Z??'EBO>'ED?'FIIBQ<K><@'F<='B<@>Q?F@BD<'B<'*9(-]3'MI'

`:Y' <̂=_'HIB<Q'@A>'7?HGZHICE'CDKKF<='E?DK'*9(-]3:''

(IIBQ<K><@I'N>?>'=>@>?KB<>='^HIB<Q'I@F<=F?='K>@AD=I_'ED?'@A>'KB='?F<Q>'KBUB<Q'@BK>'^YZb'KI_'

EB?I@'FI'@ABI'HIHFOO8'L?DMB=>='CDKLO>@>'LF@ANF8I'NB@ADH@'@A>'CDKLOBCF@BD<'DE'ILB<'=BEEHIBD<:'#O>F?O8'?>S

IDOM>='L>FGI'N>?>'B<@>Q?F@>='HIB<Q'F'0FHIIBF<'IAFL>'F<='@A>'CD??>ILD<=B<Q'=BFQD<FO'C?DII'L>FG'MFOH>I'

N>?>'KD<B@D?>='@D'CA>CG'ED?'e\m'FQ?>>K><@:'&E'MFOH>I'=BEE>?>='KD?>'@AF<'Y\m'F'<D@>'NFI'F==>='F<='

>B@A>?'F'$D?><@TBF<'D?'*"4'1/%-'+1V'B<@>Q?F@BD<'K>@AD='NFI'F@@>KL@>='F<='F'ABQA>?'m'>??D?'NFI'FIS

IBQ<>=:'(==B@BD<FOO8'@A>'L>FG'B<@><IB@8'NFI'CDKLF?>='@D'@AF@'DE'IBKBOF?'<HCO>D@B=>I'@D'=>@>?KB<>'BE'B@'NFI'

F'?>FID<F7O>'MFOH>:'&E'@ABI'=B='<D@'?>IDOM>'@A>'=BIC?>LF<C8'F<'>M><'Q?>F@>?'m'>??D?'NFI'FIIBQ<>='D?'BE'

L>FG'FLL>F?>='IHILBCBDHI'^IHCA'FI'CD<@FB<B<Q'IBQ<BEBCF<@',Y'<DBI>R'D?'ODCF@>='<>F?'@A>'NF@>?_'@A>'L>FG'

NFI'=BICF?=>=:'2D?'H<?>IDOM>='L>FGI'F'*"4'1/%-'+1V'K>@AD='NFI'HI>='F<='F'ABQA'L>?C><@FQ>'>??D?'

NFI'KF<HFOO8'FIIBQ<>=:',A>'L>?C><@'>??D?'FIIBQ<>='ED?'>FCA'L>FG'BI'<D@'F'AF?='EFI@'?HO>R'@A>'MFOH>I'?F<Q>'

=>L><=B<Q'D<'@A>'I@?HC@H?>'7>B<Q'Q><>?F@>='F<='@A>'PHFOB@8'DE'@A>'!1%*3'=F@F:'&@'NFI'M>?8'A>OLEHO'@D'

LF8'CODI>'F@@><@BD<'@D'@A>'B<@>Q?FO'@?FC>'CDKLF?>='@D'@A>'L?Di>C@>='C?DII'IOBC>'B<'*9(-]3'NA><'B<@>Q?F@S

B<Q:'

'



YYb 

<"#"7 VZ92E+2E9KM]9E%+&06+E2@T9+/G*,G.*H1+

,A>'L?DQ?FK'#1-4(' <̂<_'BI'HI>='@D'CDKLF?>='>UL>?BK><@FO'!1%'B<@><IB@B>I'@D'F'QBM><'I@?HCS

@H?>:'',A>D?>@BCFO'!1%'B<@><IB@B>I'F?>'CFOCHOF@>='7FI>='D<'F<'B<LH@'I@?HC@H?>'F<='QBM><'LF?FK>@>?I:'

,A>I>'MFOH>I'F?>'@A><'CDKLF?>='@D'F<'>UL>?BK><@FO'B<@><IB@8'OBI@:'&<'@A>'CFI>'DE'L>?E>C@'FQ?>>K><@R'F<'

- V'MFOH>'DE'\:\'m'NDHO='7>'D7@FB<>=:'&@'BI'BKLD?@F<@'@D'?>K>K7>?'-V'MFOH>I'=>L><='D<'F<'-[ 'CDKLD<><@:'

2D?'KDI@'<HCO>BC'FCB='=HLO>U>I'j'Y\'7FI>'LFB?I'B<'O><Q@A'-V'MFOH>I'DE't'[:\m'F?>'CD<IB=>?>='M>?8'QDD='

F<='-V'MFOH>I't'b:\m'F?>'>UC>OO><@:''

,A>'L?DQ?FK'4(-)&0-(*' <̂2_'BI'HI>='@D'CFOCHOF@>'=BI@F<C>'?>I@?FB<I'7FI>='D<'F'QBM><'I@?HC@H?>'

F<='>UL>?BK><@FO'B<@><IB@8'OBI@:',A>'CFOCHOF@>='=BI@F<C>'?>I@?FB<@I'FCCDH<@'ED?'ILB<'=BEEHIBD<'@AF@'DCCH?I'

B<'OD<Q'KBUB<Q'@BK>'!1%*3'>UL>?BK><@I:',ABI'FOODNI'ED?'@A>'=>?BMF@BD<'DE'=BI@F<C>'?>I@?FB<@I'ED?'L?D@D<I'

7>@N>><'a'F<='b'. :'(==B@BD<FOO8'@ABI'FLL?DFCA'8B>O=I'?>I@?FB<@I'NB@A'<F??DN'N>OO'NB=@AI'^j'\:a'. _'CDKS

LF?>='@D'@A>'Q><>?FO'COFIIBEBCF@BD<'K>@AD='DE'N>FG'X'K>=BHK'X'I@?D<Q'^j'Y:b'.*Y,22*Y#1')$_:''

,A>'L?DC>II'ED?'CFOCHOF@B<Q'F'I@?HC@H?>'HIB<Q'@A>'#1-4('X'4(-)&0-(*'K>@AD='BI'<D@'F'CDDGB>'

CH@>?'OB<>F?'K>@AD=:'->I@?FB<@I'KHI@'7>'Q?F=HFOO8'F==>='@D'?>EB<>'F'I@F?@B<Q'I@?HC@H?>'DM>?'@A>'CDH?I>'DE'

F'I>?B>I'DE'C8CO>I'2BQH?>'bSYa:',A>'MFOB=B@8'DE'@A>'I@?HC@H?>'BI'KD<B@D?>='78'@A>'#1-4('-V'MFOH>:',A>'

L?DC>II'BI'CD<COH=>='NA><'FOO'DE'@A>'HI>F7O>'>UL>?BK><@FO'=F@F'BI'BKLO>K><@>=R'-V'MFOH>I'F?>'?>=HC>='

7>ODN'F<'FCC>L@F7O>'MFOH>R'F<='FOO'?>I@?FB<@I'F?>'F=>PHF@>O8'IF@BIEB>=:')H?B<Q'@A>'L?DC>II'B@'BI'BKLD?@F<@'

@D'LF8'CODI>'F@@><@BD<'@D'@A>'CD<@><@'DE'@A>'EBO>I'@AF@'F?>'7>B<Q'HI>=:''

'

<"#"# K*-&.)*6+*S&'()*+/F+5-,4:-4,*+3*0*,&-./0+(,/:*551 +

,A>'=>?BMF@BD<'DE'@A>'#! (0'I@?HC@H?>'BI'=>IC?B7>='7>ODN'FI'F<'>UFKLO>'DE'@A>'I@?HC@H?>'Q><>?FS

@BD<'L?DC>II:'&@'BI'BKLD?@F<@'@D'<D@>'@AF@'@A>'?%4:B<'F<='?4):B<'EBO>I'N>?>'>U>CH@>='ED?'(4+%-'e:\'D<'

@A>'FFIQF?=:QIH:>=H'COHI@>?'F<='@A>'I8<@FU'?>PHB?>='ED?'?H<<B<Q'(4+%-'NBOO'MF?8'=>L><=B<Q'D<'@A>'M>?S

IBD<'F<='ADN'B@'NFI'CDKLBO>='^2BQH?>'bSYb_:'*8<@FU'>??D?I'=D'<D@'<>C>IIF?BO8'L?D=HC>'F<'>??D?'?>LD?@'D?'



YY[ 

?>F=BO8'B=><@BE8'@A>KI>OM>I'NB@AB<'@A>'(4+%-'L?DQ?FK:'&@'BI'I@?D<QO8'><CDH?FQ>='@D'EFKBOBF?BT>'D<>kI>OE'

NB@A'@A>'7FIBC'(4+%-'Y'@H@D?BFO'78'-DII'NFOG>?'L?DMB=>='F@'A@@LWXXNNN:?DIINFOG>?:CD:HGX@H@D?BFOIX'FKS

7>?pND?GIADLX,H@D?BFOpD<>X'B<'F==B@BD<'@D'?H<<B<Q'F'G<DN<'CD<@?DO'4)'IBKHOF@BD<'@D'M>?BE8'(4+%-'BI'

ND?GB<Q'L?DL>?O8:''

,A>'@>?K'C8CO>'NBOO'7>'=>EB<>='FI'@A>'EDOODNB<Q'I@>LI.'F'L?>4)'#1-4('CA>CG'CDKLF?B<Q'@A>'

QBM><'I@?HC@H?>'MI:'F<'>UL>?BK><@FO'B<@><IB@8'OBI@R'CFOCHOF@BD<'DE'=BI@F<C>'?>I@?FB<@I'78'4(-)&0-(*R'?>S

I@?FB<>='KB<BKBTF@BD<'F<='KDO>CHOF?'=8<FKBC'IBKHOF@BD<I'B<'(4+%-R'F<='F'LDI@'4)'#14-('CA>CG'CDKS

LF?B<Q'@A>'<>N'I@?HC@H?>'7FCG'@D'@A>'IFK>'OBI@'DE'>UL>?BK><@FO'B<@><IB@B>I'^2BQH?>'bSYa_:''

)H?B<Q'@A>'YI@'C8CO>'!1%'?>I@?FB<@I'N>?>'<D@'BKLO>K><@>='^B:>:'#1-4('F<='4(-)&0-(*'F?>'<D@'

HI>='B<'@A>'YI@'C8CO>_:',A>'LF?FK>@>?'X'@DLDODQ8'̂u:L?K@DL_'F<='B<B@BFO'CDD?=B<F@>'^u:B<LC?='D?'u:?I@_'EBO>I'

N>?>'B<LH@'B<@D'(4+%-'^2BQH?>'bSYa_'FOD<Q'NB@A'7FI>'LFB?B<Q'^2BQH?>'YbS[_R'7FCG7D<>'@D?IBD<'F<QO>'^2BQS

H?>'bSYc_R'F<='IHQF?'LHCG>?'?>I@?FB<@I'^2BQH?>'bSYd_:'&<B@BFO'KB<BKBTF@BD<'^?%4_'@D'@A>'?>I@?FB<@I'NFI'EDOS

ODN>='78'b\'LI'DE'?>I@?FB<>='KDO>CHOF?'=8<FKBCI'^?4)_'F<='F'I>CD<='?>I@?FB<>='KB<BKBTF@BD<:'(@'@A>'

><='DE'@A>'Z<='?%4R'@A>'DH@LH@'EBO>'NFI'CA>CG>='@D'><IH?>'FOO'L><FO@B>I'N>?>'t'Z:\'GCFO'X'KDO:'&E'OF?Q>'

L><FO@B>I'N>?>'=>@>C@>='@A>'?>I@?FB<@I'N>?>'?>>UFKB<>='@D'><IH?>'L?DL>?'ED?KF@@B<QR'I8<@FUR'F<='BKS

LO>K><@F@BD<'78'(4+%-:'''

(E@>?'FOO'B<B@BFO'?>I@?FB<@I'N>?>'IF@BIEB>=R'F<'!1%'B<@><IB@8'OBI@'NFI'Q><>?F@>='HIB<Q'*9(-]3'ED?'

CO>F?O8'?>IDOM>='7FI>'@D'5Yk'C?DIISL>FGI:'('LB>C>'DE'F<'B<@><IB@8'OBI@'BI'IADN<'B<'2BQH?>'bSYe'ED?'L?DL>?'

I8<@FU'DE'FIIBQ<K><@I:'*9(-]3'FOODNI'ED?'CDOD?SCD=B<Q'DE'>FCA'C?DIISL>FG:'&@'BI'?>CDKK><=>='@D'=>M>ODL'

F'CDOD?'ICA>K>'ED?'@A>'EDOODNB<Q'CF@>QD?B>IW'CO>F?O8'?>IDOM>='L>FG'NB@A'>UC>OO><@'EB@@B<Q'HIB<Q'@A>'F'0FHIS

IBF<'B<@>Q?F@BD<'IAFL>R'CO>F?O8'?>IDOM>='L>FGI'NB@A'IOBQA@O8'F7<D?KFO'IAFL>I'D?'B<@><IB@B>I'@AF@'?>PHB?>='F'

*"4'1/%-'+1V'D?'*"4'1/%-'%$&9*%'EB@R'LF?@BFOO8'DM>?OFLL>='L>FGI'@AF@'F?>'F<'>I@BKF@>='B<@>Q?F@BD<'

HIB<Q'*"4'1/%-'+1V'D?'*"4'1/%-'%$&9*%R'EHOO8'DM>?OFLL>='L>FGI'@AF@'CF<'<D@'7>'?>IDOM>=R'F<='IHIL>C@'

7F='L>FGI'@AF@'IADHO='!1,'7>'HI>=:',A>'CDKKF<='zL#z'NBOO'I>O>C@'FOO'L>FGI'DE'F'IBKBOF?'CDOD?'F<='zIOz'



YYc 

NBOO'Q><>?F@>'F'OBI@'DE'FOO'I>O>C@>='L>FGI:'%UL>?BK><@FO'B<@><IB@8'OBI@I'IADHO='7>'IFM>='HIB<Q'D<O8'@A>'

4(-)&0-(*'ED?KF@'DL@BD<:'(==B@BD<FOO8'FIIBQ<K><@'I8<@FU'IADHO='7>'FI'IADN<'B<'EBQH?>'bSYe:''9>?C><@S

FQ>'>??D?I'KHI@'7>'KF<HFOO8'F==>='@D'@A>'>UL>?BK><@FO'B<@><IB@8'OBI@R'@ABI'CF<'7>'=D<>'HIB<Q'Q>=B@'D?'

>UC>O:''

,A>'(4+%-'CDD?=B<F@>'EBO>'E?DK'@A>'YI@'C8CO>''Z<='?%4'NFI'@A><'HI>='NB@A'@A>'LF?FK>@>?'X'@DS

LDODQ8'EBO>'@D'Q><>?F@>'F':L=7'EBO>'HIB<Q'@A>'FK7>?ZL=7'IC?BL@'^2BQH?>'bSZ\_:',A>'F@DK'<FK>I'B<'@A>'L=7'

EBO>'N>?>'CAF<Q>='HIB<Q'@A>'9)+Z4(-)'IC?BL@'^2BQH?>'bSZY_'F<='@A>'L=7'NFI'CD<M>?@>='#1-4('B<LH@'

ED?KF@'HIB<Q'@A>'CD?KF:B<'KD=HO>'^2BQH?>'bSYa_:'',A>'#1-4('L?DQ?FK'NFI'HI>='@D'CFOCHOF@>'-V'MFOH>I:'

,A>I>'N>?>'@8LBCFOO8'7>@N>><'e'F<='Y`'m'F@'@A>'I@F?@'DE'@A>'Z<='C8CO>:',A>'IFK>'B<@><IB@8'OBI@'F<='I@?HCS

@H?>'^u:CD?KF:L=7'_'N>?>'@A><'B<LH@'B<@D'@A>'4(-)&0-(*'L?DQ?FK^2BQH?>'bSYa_:'(<'>UFKLO>'DE'@A>'B<S

LH@'LF?FK>@>?'^&!9:9(-4_'EBO>'BI'IADN<'B<'2BQH?>'bSZZ:''

,A>'?>IHO@F<@'ODN>?'F<='HLL>?'=BI@F<C>'OBKB@I'DE'@A>'u:7<=I'EBO>'^CDOHK<I'b'F<='[_'N>?>'LOD@@>='

B<'>UC>O'B<'F==B@BD<'@D'@A>'N>OO'NB=@AI'^@A>'=BEE>?><C>'7>@N>><'ODN>?'F<='HLL>?'OBKB@I_:'&E'F'=BI@F<C>'NFI'

CFOCHOF@>='FI'\'@A>'OB<>'B<'@A>'u:7<=I'EBO>'N>?>'CDKK><@>='DH@'78'B<I>?@B<Q'F'‡'FI'@A>'EB?I@'CAF?FC@>?'DE'

@A>'OB<>:'&E'@A>'KFiD?B@8'DE'N>OO'NB=@AI'N>?>'t'\:`'. 'D?'r'Z:\'.:*@A>'DM>?FOO'<DBI>'O>M>O'^ODCF@>='B<'

&!9:9(-4'EBO>_'NFI'F=iHI@>='FCCD?=B<QO8'^F'QDD='I@F?@B<Q'LDB<@'BI'\:d\m'DE'@A>'ODN>I@'B<@>Q?F@>='MFOH>_'

F<='4(-)0&-(*'NFI'?> S?H<:'&E'@ABI'=B='<D@'?>IDOM>'@A>'BIIH>'@A>'=F@F'NFI'FQFB<'?>>UFKB<>='ED?'LDIIB7O>'

DM>?OFL'D?'F<'B<CD??>C@'FIIBQ<K><@:'(==B@BD<FOO8'B<=BMB=HFO'm'>??D?I'ED?'L>FGI'ODCF@>='<>F?'@A>'NF@>?'

IBQ<FO'D?'@A>'=BFQD<FO'?>PHB?>='F=iHI@K><@I:'#F?>EHO'F@@><@BD<'NFI'LFB='@D'CA>CG'@AF@'@A>'ODN>?'F<='HLS

L>?'OBKB@I'N>?>'I><IB7O>:',ABI'CDHO='7>'CA>CG>='78'CDKLF?B<Q'@A>'FM>?FQ>'DE'@A>'ODN>?'F<='HLL>?'OBKB@'

ED?'>FCA'?>I@?FB<@'@D'F<'j'=BI@F<C>'CFOCHOF@>='E?DK'@A>'>UL>?BK><@FO'B<@><IB@8'HIB<Q'F'@ND'ILB<'I@F@>'FLS

L?DUBKF@BD<'F<='@A>'FM>?FQ>'DE'@A>'#5b'S'#5['^Z:a[ . _'D?',5[S,4c'^Y:cc' . _'MFOH>I'FI'F'?>E>?><C>:''

1<C>'F'IF@BIEFC@D?8'u:7<=I'EBO>'NFI'D7@FB<>='^@ABI'KF8'I@BOO'CD<@FB<'Y'S'Z'T>?DI'=H?B<Q'@A>'YI@'C8CO>'

ED?'F'QBM><'I>@'DE'!1%'B<@><IB@B>I_'@A>'MFOH>I'N>?>'CD<M>?@>='@D'F<'(4+%-'=BI@F<C>'?>I@?FB<@'EBO>'HIB<Q'



YYd 

@A>'KF?=BZFK7>?'KD=HO>:'('ED?C>'CD<I@F<@'DE'`\'GCFO'X'KDO'NFI'FLLOB>='NB@A'F'Z'. 'LF?F7DOBC'NB<=DN'

EH<C@BD<'7>@N>><'?Y'S'?Z'F<='?`'S'?a:'$B<>F?'ED?C>'CD<I@F<@I'F?>'HI>='ED?'MFOH>I't'?Y'D?'r'?a:''

,A>'=BI@F<C>'?>I@?FB<@'EBO>'NFI'CDK7B<>='NB@A'@A>'D@A>?'?>I@?FB<@I'F<='F<D@A>?'I>@'DE'(4+%-'

IBKHOF@BD<I'N>?>'?H<'I@F?@B<Q'NB@A'@A>'><='CDD?=B<F@>'EBO>'E?DK'@A>'YI@'C8CO>'^2BQH?>'bSYa_:'(@'@A>'><='DE'

@A>'YI@'?%4'@A>'DH@LH@'EBO>'NFI'CA>CG>='ED?'OF?Q>'L><FO@B>I:',A>I>'N>?>'<D@>='F<='KF8'FB='B<'B=><@BE8B<Q'

7F='?>I@?FB<@I:'(E@>?'@A>'?4)'F<='Z<='?%4'IBKHOF@BD<I'@A>'DH@LH@'EBO>'NFI'CA>CG>='FQFB<'@D'I>>'BE'@A>'?>S

I@?FB<@I'AF='7>><'IF@BIEB>=:'$F?Q>'L><FO@B>I'F@'@A>'><='DE'@A>'I>CD<='?%4'CF<'7>'B<=BCF@BM>'DE'F'7F='?>S

I@?FB<@'F<='@A>'!1%'=F@F'IADHO='7>'CF?>EHOO8'IC?H@B<BT>='@D'><IH?>'FOO'B<@><IB@B>I'F?>'CO>F?O8'?>IDOM>='F<='

L?DL>?O8'B<@>Q?F@>=:',A>'?>IHO@F<@'CDD?=B<F@>'EBO>'NFI'FQFB<'CD<M>?@>='@D'F'L=7'F<='CA>CG>='FQFB<I@'@A>'

!1%'B<@><IB@8'OBI@'B<'#1- 4 ('^2BQH?>'bSYa_:'*H7I>PH><@'`?='F<='a@A'C8CO>I'N>?>'?H<'HIB<Q'@A>'IFK>'B<S

@><IB@8'OBI@'F<='I@F?@B<Q'>FCA'(4+%-'IBKHOF@BD<'NB@A'@A>'CDD?=B<F@>'EBO>'E?DK'@A>'L?>MBDHI'C8CO>I'Z<='

?%4:',A>'-V'MFOH>I'IADHO='=>C?>FI>'DM>?'@A>'CDH?I>'DE'@A>'C8CO>I:'1<C>'@A>'-V'MFOH>'?>FCA>I'F'LOF@>FH'

^HIHFOO8'7>@N>><'b'F<='['mR'ADN>M>?'BE'D<O8'F'E>N'B<@><IB@B>I't'a\'F?>'7>B<Q'HI>=R'@A>'MFOH>I'KF8'?>S

KFB<'ABQA>?_'KD?>'>UL>?BK><@FO'B<@><IB@B>I'N>?>'F==>='@D'@A>'OBI@:',A>'=F@F'NFI'BKLO>K><@>='B<'@A>'

EDOODNB<Q'D?=>?.'(_'7FI>'S5YkR'+FI>S5ZkY'F<='+FI>S5ZkZR'+_'+FI>'S'5`k'F<='+FI>'S'K>@A8O'^4c_R'#_'+FI>'S'

5akR'7FI>S7FI>'F<='5Yk'S'4cR')_'B<@>?'IHQF?'S'IHQF?'B<@><IB@B>I'F<='(5Z'B<@><IB@B>I:'2D?'@A>'YI@'K>@A8O'?>S

I@?FB<@'Q><>?F@>='@A>'@>?K'B?[nYR'KHI@'7>'F==>='FI'IADN<'B<'2BQH?>'bSZ`:',ABI'D<O8'AFI'@D'7>'=D<>'ED?'

@A>'YI@'K>@A8O'?>I@?FB<@'F<='B@'NBOO'7>'FLLOB>='@D'FOO'LDOF?'CDD?=B<F@>'?>I@?FB<@I'B<'@A>'OBI@:',ABI'@>?K'FOODNI'

ED?'E?>>'?D@F@BD<'DE'@A>'K>@A8O'Q?DHL'F<='?>KDM>I'F'I@>?BC'COFIAR'NB@ADH@'B@'@A>'FK7>?'IBKHOF@BD<'NBOO'<D@'

ND?G'L?DL>?O8'F<='CF<'B<@?D=HC>'OF?Q>'=BI@D?@BD<I'B<@D'@A>'I@?HC@H?>'D?'I>BT>'@A>'IBKHOF@BD<'F<='C?FIA'

@A>'L?DQ?FK'F<='COHI@>?:''(==B@BD<FOO8'=F@F'ED?'(5Z'L?D@D<I'KF8'Q><>?F@>'D7ICH?>'?>I@?FB<@I:'+>'CF?>EHO'

<D@'@D'?H<'@DD'KF<8'C8CO>I'@D'@?8'F<='B<CD?LD?F@>'(5Z'=F@F'FI'@ABI'CF<'F=='EFHO@8'=BI@D?@BD<I'@D'@A>'

I@?HC@H?>:'&E'F7<D?KFO'?>I@?FB<@I'F?>'Q><>?F@>='ED?'(5Z'=F@F'=H?B<Q'@A>'YI@'C8CO>'DE'BKLO>K><@F@BD<'B@'BI'



YYe 

I@?D<QO8'F=MBI>='@D'HI>'F'N>FG'K>=BHK'I@?D<Q'COFIIBEBCF@BD<'F<='F=='@A>I>'?>I@?FB<@I'FI'PHFOB@F@BM>'MFOS

H>I:''

,A>'=F@F'BKLO>K><@>='@AHI'EF?'Q><>?F@>I'?>I@?FB<@I'?>E>??>='@D'FI'I@?HC@H?>'=?BMB<Q'?>I@?FB<@I'

7>CFHI>'@A>8'NBOO'=?BM>'@A>'DM>?FOO'ED?K'DE'@A>'I@?HC@H?>:'&<@?F'IHQF?'SIHQF?'?>I@?FB<@I'IHCA'FI'5YkS5ZkY'

F<='5YkS5ZkZ'IADHO='7>'F==>='FE@>?'FOO'@A>'I@?HC@H?>'=?BMB<Q'=F@F'AFI'7>><'FCCDKKD=F@>=:'JA><'F==S

B<Q'B<@?F'IHQF?'B<@><IB@B>I'@A>'-V'MFOH>'KF8'B<C?>FI>'IBQ<BEBCF<@O8:',A>?>'F?>'F'CDHLO>'DE'DL@BD<I'FMFBOF7O>'

@D'=>FO'NB@A'@ABI:'1<>'KF8'HI>'F'?>=HC>='ED?C>'CD<I@F<@'ED?'B<@?F'IHQF?'?>I@?FB<@IR'ADN>M>?'@ABI'AFI'@D'7>'

CH??><@O8'=D<>'KF<HFOO8'FI'@A>'u:7<=I'EBO>'=D>I'<D@'I>LF?F@>'@A>'?>I@?FB<@I:''('I>CD<='DL@BD<'BI'@D'<D@'

B<COH=>'@A>'B<@?F'IHQF?'S'IHQF?'?>I@?FB<@I'FI'@A>'IHQF?'CD<ED?KF@BD<'BI'FO?>F=8'=>EB<>='ED?'@A>'=DKB<F<@'

ED?K'78'@A>'IHQF?'LHCG>?'@D?IBD<'F<QO>'?>I@?FB<@I:'5DN>M>?'@ABI'NBOO'?>IHO@'B<'?>LD?@B<Q'F'ODN>?'<HK7>?'

DE'?>I@?FB<@I'L>?'<HCO>D@B=>'^D@A>?I'KF8'PH>I@BD<'@A>'MFOB=B@8'DE'@A>'EB<FO'I@?HC@H?>_:',A>'@AB?='DL@BD<'BI'

@D'B<C?>FI>'@A>'m'>??D?'FIIBQ<>='@D'>FCA'B<@?F'IHQF?'SIHQF?'C?DIISL>FG:',ABI'NBOO'?>IHO@'B<'OF?Q>?'N>OO'

NB=@AI'F<='IADHO='7>'=D<>'B<C?>K><@FOO8'ID'FI'@D'<D@'Q><>?F@>'F'7H<CA'DE'HI>O>II'?>I@?FB<@I'NB@A'N>OO'

NB=@AI'DE'r'Z'. :''2D?'@A>'#! (0'I@?HC@H?>'@A>'@AB?='DL@BD<'NFI'HI>='@D'FB='B<'=>EB<B<Q'IHQF?I'NA>?>'#1*3'

CDHLOB<Q'=F@F'CDHO='<D@'7>'CO>F?O8'?>IDOM>=:''

(E@>?'FOO'HI>F7O>'=F@F'NFI'B<@?D=HC>='F<='-V'MFOH>I'N>?>'FCC>L@F7O>'^t''c:\'m_''ED?'@A>'YZb'KI'

KBUB<Q'@BK>'!1%*3R'@ABI'L?DC>=H?>'NFI'?>L>F@>='ED?'@A>'b\'KI'F<='Zb\'KI'!1%*3'IL>C@?F:',A>'EB<FO'

I@?HC@H?>'E?DK'@A>'YZbKI'KBUB<Q'@BK>'NFI'HI>='ED?'@A>'I@F?@'DE'Zb\'KI'!1%*3'C8CO>:''

(E@>?'FOO'KBUB<Q'@BK>I'N>?>'CDKLO>@>='EB<FO'I@?HC@H?>I'E?DK'>FCA'KBUB<Q'@BK>'N>?>'DM>?OFB='F<='

MBIHFOO8'CDKLF?>=:')>MBF@BD<I'7>@N>><'@A>'I@?HC@H?>I'N>?>'CODI>O8'>UFKB<>='B<'@A>'FLL?DL?BF@>'?>QBD<'

DE'>FCA'IL>C@?F'@D'><IH?>'MFOB=B@8:'1<C>'I@?HC@H?>I'N>?>'=>>K>='FCC>L@F7O>'PHF<@B@F@BM>'=BI@F<C>I'N>?>'

FM>?FQ>='HIB<Q'@A>'(/%+!)*'IC?BL@'E?DK'4(-)&0-(*:',A>'FM>?FQ>'?>I@?FB<@'OBI@'NFI'@A><'>UFKB<>='@D'

><IH?>'N>OO'NB=@AI'N>?>'FCC>L@F7O>'^r'\:`'. 't'Z :\' .*P,'Y,,0 *+C*I*+!*E'F<='F<D@A>?'(4+%-'F<='#1-4('

C8CO>'NFI'CDKLO>@>=:''



YZ\ 

(@'@ABI'LDB<@'-)#'?>I@?FB<@I'N>?>'B<@?D=HC>='B<'I@FQ>I:')H?B<Q'@A>'YI@'(4+%-'C8CO>'7FI>'-)#'?>S

I@?FB<@I'N>?>'BKLO>K><@>='NB@A'F'=N@'L><FO@8'EH<C@BD<'DE'Y:\',A>'L><FO@8'DH@LH@'EH<C@BD<'^L<O@8_'NFI'

I>@'@D'\:\'@D'CA>CG'L?DL>?'BKLO>K><@F@BD<'DE'FOO'-)#'?>I@?FB<@I'B<'@A>'DH@LH@'EBO>:'(@'EB?I@'I@?HC@H?>I'N>?>'

A>O='?BQB='NABO>'@A>'FOBQ<K><@'@><ID?'NFI'KB<BKBT>=R'EDOODN>='78'KB<BKBTF@BD<'DE'@A>'FOBQ<K><@'@><ID?'

F<='I@?HC@H?>'@DQ>@A>?:',ABI'NFI'EDOODN>='78'F'b\'LI'?4)'F<='EH?@A>?'KB<BKBTF@BD<:'&@'BI'BKLD?@F<@'@D'

?>K>K7>?'@D'HL=F@>'@A>'FOBQ<K><@'@><ID?'B<'@A>'u)&9:?I@'EBO>'FE@>?'>FCA'?%4'F<='?4):'#1-4('@A><'NFI'

HI>='@D'FII>I'@A>'-V'MFOH>I:''

(E@>?'KB<BKBTF@BD<'F<='#1-4('F<FO8IBI'@A>'?>KFB<B<Q'IHQF?'-)#'?>I@?FB<@I'N>?>'F==>='@D'@A>'

)&9:?I@'EBO>'EDOODN>='78'F'I>CD<='(4+%-'C8CO>'F<='#1-4('>MFOHF@BD<:''

'

<"#"< Y.0&)+5-,4:-4,*N5O+&06+&0&);5.5+?;+VP9QT%1+

(E@>?'FOO'?>I@?FB<@I'N>?>'BKLO>K><@>='F'Y\'<I'?4)'NFI'?H<:'^&@'BI'F=MBIF7O>'@D'?>CD?='@A>'K=C?='

Y'ED?'>M>?8'Y\'LI'ED?'IBT>'?>FID<I_:',ABI'NFI'EDOODN>='78'F'b\'LI'?4)'NB@A'@A>'K =C?='?>CD?=>=''F@'Y'X'LI:'

,A>'EB<FO'Y\'CDD?=B<F@>'EBO>I'N>?>'B<=BMB=HFOO8'KB<BKBT>='@D'FOO'?>I@?FB<@I:'('EB<FO'I@?HC@H?>'NFI'I>O>C@>='

7FI>='D<'F'7>I@'FQ?>>K><@'@D'FOO'(4+%-'MBDOF@BD<I:',8LBCFOO8'FOO'@><'I@?HC@H?>I'>UAB7B@>='IBKBOF?'MFOH>I'

ED?'=BI@F<C>R'@D?IBD<'F<QO>R'F<='-)#'MBDOF@BD<I:'2B<FO'#1-4('-V'MFOH>I'N>?>'CFOCHOF@>='HIB<Q'F'I>?B>I'DE'

=BEE>?><@'CD??>OF@BD<'@BK>I'^Z:\'S'a:\'<I_'@D'=>@>?KB<>'DL@BKHK'-V'MFOH>I:''

,A>'EB<FO'I@?HC@H?>'NFI'CD<M>?@'@D'F'L=7'HIB<Q'@A>'FK7>?ZL=7'IC?BL@'IADN<'B<'2BQH?>'bSZ\'EDOS

ODN>='78'@A>'L=7Z#"-/%*'IC?BL@'IADN<'B<'2BQH?>'bSZa:',A>'I@?HC@H?>'NFI'@A><'F<FO8T>='HIB<Q'@A>'

#"-/%*'b:Y'L?DQ?FK'<̂>_:',A>'?>IHO@B<Q'MFOH>I'N>?>'>UFKB<>='F<='LOD@@>='B<'>UC>O:''

'

'

'

'



YZY 

C"C P(7&'.(,/'8,2&'%,-&';&%&/-,0(%,$05''

'

<"<"$ %&'()*+(,*(&,&-./0+6&-&+&:R4.5.-./01 +

1OBQD<HCO>D@B=>I'N>?>'I8<@A>IBT>='D?'LH?CAFI>='E?DK'&<@>Q?F@>=')!(',>CA<DODQB>I'F<='=>S

L?D@>C@>='B<'Ya:`'!'FKKD<BHK'A8=?DUB=>'F@'bb/ '#'ED?'Ya'ADH?I:')!( 'LH?CAFI>='E?DK'&),'KHI@'7>'=>S

L?D@>C@>='L?BD?'@D'HI>'D?'?>IB=HFO'L?D@>C@BD<'Q?DHLI'CF<'FO@>?'@A>'PHF<@BEBCF@BD<'@A>?>'78'CAF<QB<Q'@A>'

I@DBCABDK>@?8R'F<='7FI>'LFB?B<Q:'2DOODNB<Q'Z'U'O8DLABOBTF@BD<R'ID=BHK'CAOD?B=>'NFI'F==>='F<='I@?F<=I'

N>?>'=>IFO@>='78'IBT>'>UCOHIBD<'F<='PHF<@BEB>='FI'=>IC?B7>='B<'I>C@BD<'b:Y`:''j'Y:\'K4')!('=HLO>U'IFKS

LO>I'N>?>'L?>LF?>='B<'Y\'K4'ID=BHK'LADILAF@>'NB@A'b\'K4'!F#OR'Z\\'µ4',?B>@A8OFKB<>'^,%(_'F<='\:Z'

µ4')**'^/ @D@'`\\' µO_'NB@A'Y\m')Z1R'L5'c:\:'' '

('IAD?@><>='*5&0%4&'@H7>'NFI'HI>='ED?'>UL>?BK><@I'@D'FOODN'ED?'L5'K>FIH?>K><@I'B<IB=>'@A>'

!4-'@H7>:'&<B@BFO'7FI>'LFB?B<Q'NFI'CA>CG>='HIB<Q'F'YSY'iHKL'?>@H?<'LHOI>'L?DQ?FK'F<='CA>KBCFO'IABE@I'

N>?>'=>@>?KB<>='E?DK'F'YSY'!1%*3:'&E'I@DBCABDK>@?8'NFI'PH>I@BD<F7O>'IFKLO>I'N>?>'O8DLABOBT>=R'A8S

=?F@>='B<')Z1R'A>F@>='@D'`a\']R'F<='@A>'B<@>Q?F@BD<'DE'#5b'F<='K>@A8O'Q?DHLI'NFI'FII>II>=:'*@DCG'

I@?F<=I'N>?>'F==>='B<'FLL?DL?BF@>'FKDH<@I'H<@BO'@A>'CD??>C@'I@DBCABDK>@?8'NFI'CD<EB?K>=:'*FKLO>I'

N>?>'?>@H?<>='@D'e\'m'5Z1'F<='F'I>?B>I'DE',Y'>UL>?BK><@I'N>?>'?>CD?=>='HIB<Q'I>O>C@BM>'Y:\'KI'&'F<='%'

+"-9'LHOI>I'C><@>?>='D<'@A>'BKB<D'L?D@D<'?>QBD<:',A>'=>OF8'OBI@'NFI'DL@BKBT>='@D'L?DMB=>'@A>'7>I@'=F@F'

=BIL>?IBD<'FC?DII'ED?'@A>'KFiD?B@8'DE'7FI>'LFB?I:',A>'EB<FO'OBI@'NFI'FI'EDOODNIW'\:\Y\R'\:YR'bR'Y\R'ZbR'b\R'cbR'

Yb\R'Zb\R'b\\R'cb\R'Y\\\R'Yb\\R'`\\\'KI'^2BQH?>'Za_'^2BQH?>'Zb_:''

'

<"<"! K&-&+(,/:*55.03+&06+&0&);5.5+

&=><@BCFO'L?DC>IIB<Q'MFOH>I'KHI@'7>'HI>='ED?'>FCA'I>@'DE'>UL>?BK><@I'^B:>:'LAFIB<Q'F<='7FI>'OB<>'

CD??>C@BD<_:',A>'7FI>OB<>'NFI'CD??>C@>='HIB<Q'F'=>EB<>='LDB<@'K>@AD='F<='@A>'*(+'EBO>'NFI'KF<HFOO8'



YZZ 

CDLB>='@D'>FCA'L=F@F'=B?>C@D?8:',Y'MFOH>I'N>?>'=>@>?KB<>='78'KF<HFOO8'K>FIH?B<Q'@A>'F7IDOH@>'B<@><S

IB@8'DE'>FCA'L>FGR'<D?KFOBTB<Q'@A>'=F@F'@D'Y:\'F<='CH?M>'EB@'^>PHF@BD<'ED?',Y'?>OFUF@BD<'IADN<'B<'2BQH?>'bS

Zb_'HIB<Q']FO>B=F0?FLA:'',Y'>UL>?BK><@I'N>?>'L>?ED?K>='F@'Zc['L5'c:[R'F<='Zdd'L5'd:a:''

,A?>>'I>LF?F@>'I@DCG'IDOH@BD<I'DE'!5a15'N>?>'L?>LF?>='j'Y:\'4R'`:b'4R'F<='b:\'4R'B<'Y\K4'

ID=BHK'LADILAF@>'Y\\'K4'!F#O'F<='@A>'L5'NFI'F=iHI@>='@D'j'd:\:'"IB<Q'@A>'FLL?DL?BF@>'I@DCG'IDOH@BD<'

?>PHB?>='@D'F=='@A>'IKFOO>I@'MDOHK>'@AF@'CDHO='7>'?>FID<F7O>'LBL>@@>='^\:a'µO'NFI'@A>'ODN>?'OBKB@'ED?'Y:\'

4'I@DCG'IDOH@BD<_'IFKLO>I'N>?>'@B@?F@>='NB@A'!5 a15'F<=',Y'MFOH>I'N>?>'?>CD?=>='F@'Zc[']R'L5'c:['F<='

Zdd']R'L5'd:a:',ABI'NFI'?>L>F@>='F<='CF@FO8I@'NFI'B<C?>K><@FOO8'F==>='@D'8B>O='A8LD@A>@BCFO'IFKLO>'

CD<C><@?F@BD<I'DEW'\R'ZR'bR'Y\R'YbR'`\R'b\R'c\R'Y\\R'Yb\R'Z\\R'`\\R'a\\'K4:'(C@HFO'MFOH>I'DE'!5`15'N>?>'

CFOCHOF@>='7FI>='D<'@A>'L5'F<='L]F'HIB<Q'@A>'5><=>?ID<'5FII>O7FOCA'>PHF@BD<:',A>'L5'NFI'F=iHI@>='

FE@>?'>FCA'F==B@BD<'DE'CF@FO8I@'F<='>FCA'@BK>'@>KL>?F@H?>'NFI'CAF<Q>=:'(==B@BD<FOO8'@A>'L5'NFI'KD<BS

@D?>='78'@A>'CA>KBCFO'IABE@I'DE'B<@>?<FO',%(:'+?B>EO8'F'CFOB7?F@BD<'CAF?@'ED?'@A>'CA>KBCFO'IABE@I'DE'@A>'@?BLS

O>@'L>FGI'DE',%('MI:'L5'NFI'CD<I@?HC@>=:',%('NFI'F==>='@D'>FCA'!4-'IFKLO>'F<='@A>'=BEE>?><C>I'B<'

CA>KBCFO'IABE@'N>?>'HI>='@D'CFOCHOF@>'@A>'L5'FI'IADN<'B<'',F7O>'bS̀:' '

(E@>?'FOO'@A>'IL>C@?F'N>?>'K>FIH?>='F<=',Y'MFOH>I'N>?>'CFOCHOF@>=R'7FI>'LFB?'OBE>@BK>I'N>?>'=>S

@>?KB<>='E?DK'@A>'LOD@'DE'Y'X'|#F@}'MI''y>U'^2BQH?>'Z[_:'%U@?FLDOF@B<Q'@D'@A>'OBKB@'DE'B<EB<B@>'CF@FO8I@'CD<S

C><@?F@BD<R'>FCA'7FI>'DL><B<Q'>M><@'?>IHO@I'B<'B<I@F<@F<>DHI'>UCAF<Q>'NB@A'@A>'IDOM><@R'@A>'7FI>'LFB?'

OBE>@BK>'CF<'7>'CFOCHOF@>='E?DK'@A>'8'B<@>?C>L@'F<=']) '^@A>'E?FC@BD<'DL><_'CF<'7>'=>@>?KB<>='E?DK'@A>'

IODL>'HIB<Q'>P'bSc' <̂?_:''

,g6*5I*Z6* * *y>U'n'y9-,0 *w*7*]*Bc 1*! eAfO#E'

! 'BI'F'CD??>C@BD<'EFC@D?'ED?'@A>'FCC>IIB7BOB@8'=BEE>?><C>'DE'BKB<D'L?D@D<I'7>@N>><'F'KD<D<HCO>DS

IB=>'F<='DL><'I@F@>'DE'F<'DOBQD<HCO>D@B=>R'MFOH>I'F?>j'Y:\'7H@''CF<'MF?8'E?DK'\:Y'@D'Y\'ED?'=BEE>?><@'CF@FS

O8I@I'<̂?_:'|+}'BI'@A>'CD<C><@?F@BD<'DE'F==>='7FI>'F<='GB'BI'@A>'BKB<D'L?D@D<'@?F<IE>?'?F@>:',A>'GB'?F@>'BI'j'Z'



YZ  ̀

U'Y\d'I SY'4 SY'F<='BI'B<=>L><=><@'DE'@>KL>?F@H?>'7>@N>><'Yb'F<='[\'/#'F<='BI'>UL>C@>='@D'7>'IBKBOF?'F@'

IOBQA@O8'ODN>?'@>KL>?F@H?>I'<̂8_' <̂?_:'''

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'



YZa 

'

'

'

'

2BQH?>'bSY:'%PHF@BD<'HI>='ED?'CH?M>'EB@@B<Q'DE'F'=BKK>?'FIIHKB<Q'F'@ND'I@F@>'@?F<IB@BD<:''2D?KF@S
@>='@D'IADN'B<LH@'B<']FO>B=F0?FLA:''

'

'

'

'

'

'

'

'

'

'

'

'



YZb 

'

2BQH?>'bSZ:'+FCG7D<>'@D?IBD<'F<QO>I'DE'<HCO>BC'FCB=I:'" 'BI'ABQAOBQA@>='B<'?>=:''
'

'

'

'

'

'

'

'

OH
O

O

OH

O

P
-

OH
O

OOH

O

O

P
-

OH

O

!"#$%

&%

&% '%

()*%

(+*%

(,*%

(-*%

&%

&%

&% '%

&%
&%

!" #"

$"

%"

&"

'"
&%

(.*%

!"#$%&'()*'



YZ[ 

'

'

2BQH?>'bS̀ :',8LBCFO'" '@D?IBD<'F<QO>'MFOH>I'?F<Q>'E?DK'SYab/ '@D'SYcb/ 'ED?'<HCO>BC'FCB=I:''
'

'

'

'

!"#$
%&$'($)*%&$

+$, $ -$, $

.(/0#$

+*%&$'($+12%&$ -*%&$$'($+)%%&$

-13%&$'($+13%&$



YZc 

'

2BQH?>'bSa:'9HOI>'L?DQ?FKI'BOOHI@?F@B<Q'@A>'=BEE>?><C>I'7>@N>><'F'I@F<=F?='LAFI>'I><IB@BM>'!1S
%*3'F<='F'#D<I@F<@',BK>'!1%*3'LHOI>'L?DQ?FK:'2D?'@A>'I@F<=F?='LAFI>'I><IB@BM>'!1%*3'=Y'?>L?>I><@I'
@A>'=>OF8'7>@N>><'ICF<I'F<='=d'BI'@A>'KBUB<Q'@BK>:'2D?'@A>'CD<I@F<@'@BK>'!1%*3'y' ?>L?>I><@I'=BEE>?><@'
LAFI>'C8COB<Q'HI>='B<'LOFC>'DE'LHOI>='EB>O='Q?F=B><@I:'2BQH?>I'F=FL@>='E?DK'JH'>@'FO:' 2̂_:''' '

'

'

'

'

'

!"#$%&'()*'



YZd 

'

'

'

'

2BQH?>'bSb:'%UFKLO>'DE'F@@><HF@>='F<='?>E>?><C>'IL>C@?F'CDOO>C@>='E?DK'F'CD<I@F<@'@BK>'!1%*3'
>UL>?BK><@:'#DHLOB<Q'CD<I@F<@I'CF<'7>'=>@>?KB<>='E?DK'@A>'?F@BD'DE'L>FG'B<@><IB@B>I'7>@N>><'@A>'@ND'
IL>C@?F:''

'

'

'

'

'

'

'

'

'



YZe 

'

'

'

'

2BQH?>'bS[ :'9HOI>'L?DQ?FK'ED?'F'CD<I@F<@'@BK>'#1*3'>UL>?BK ><@:'F'n'LHOI>'HI>='=H?B<Q'F@@><HS
F@>='>UL>?BK><@R'7'n'LHOI>'HI>='=H?B<Q'?>E>?><C>'>UL>?BK><@:'2BQH?>'F=FL@>='E?DK'#OD?>'>@'FO:'8̂_:''

'

'

'

'

'

'

'

'

'

'



Y`\  

'

'

'

'

2BQH?>'bSc:')BFQ?FK'BOOHI@?F@B<Q'#1*3'C?DII'L>FG'LF@@>?<I'F<='ADN'@D'K>FIH?>'B<=BMB=HFO'CDHS
LOB<Q'CD<I@F<@I:',A>'IHKKF@BD<'DE'@A>'CDHLOB<Q'CD<I@F<@'CF<'7>'FLL?DUBKF@>='E?DK'@A>'DH@>?'L>FGI'DE'
@A>'D7I>?M>='#1*3'C?DII'L>FGI:'2D?'CDHLOB<QI'B<MDOMB<Q'5`k'?>ID<F<C>I'IL>C@?F'IADHO='7>'?>CD?=>='NB@A'
LADILAD?DHI'=>CDHLOB<Q'9̂_:''

'

'

'

'

'

'

'

'

+ 

+ 

+ + 

- 

- 

- -

H1Õ 

H2Õ2 

JH1Õ- H2Õ1 

+ 

+ 

+ + 

- 

- 

- -

H1Õ 

H3Õ 

JH1Õ- H3Õ 

! !JH1Õ ! !JH3Õ 

"#! "#!



Y`Y 

'
'

2BQH?>'bSd:'9OD@'ED?'CFOCHOF@B<Q'=DKB<F<@'IHQF?'CD<ED?KF@BD<'E?DK'D7I>?M>='CDHLOB<Q'CD<I@F<@I:'
9F?FK>@>?I'F?>'9! 'n'e/*&01*-)&$,*&%-2#'31,*4*!5/6*'*DOH@BD<I'IADHO='7>'7DH<='B<'F'?F<Q>'@AF@'7>I@'IF@S
BIEB>I'@A>'CFOCHOF@>='CDHLOB<Q'CD<I@F<@I:'9AFI>'FKLOB@H=>'DE'@A>'*'CD<ED?KF@BD<'IHQF?'LHCG>?'CF<'7>'
IOBQA@O8'F=iHI@>='78'HIB<Q'@A>'IDOB='^Yde/_'=FIA>='^Yaa/_'D?'=D@@>='OB<>'^YYc/_'2BQH?>'E?DK'-B<G>O'>@:'FO' 7̂_:''

'

'



Y`Z 

'

2BQH?>'bSe:'9OD@'ED?'CFOCHOF@B<Q'LI>H=D?D@F@BD<'F<QO>'^99(_'E?DK'CFOCHOF@>='=DKB<F<@'ED?K'CDHS
LOB<Q'CD<I@F<@I:''' Yk'^=D@_R'' ZkY'^@?BF<QO>_R'' 5ZkZ'^u_R'' 5`k'^DL><'IPHF?>_'2BQH?>'E?DK'MF<'J BiGB'>@:'FO:'
:̂ _:'''

'

'

'

'



Y``  

'

2BQH?>'bSY\:'%UFKLO>'B<LH@'ED?KF@'ED?'@A>'9"#]%-'IC?BL@'E?DK'(4+%-'e:\:'"I>='@D'CD<M>?@'99('
@D'@D?IBD<'F<QO>'?>I@?FB<@I';̂ _:'

'

'

'

'

'



Y`a 

'

2BQH?>'bSYY:'9OD@'HI>='ED?'=>@>?KB<B<Q'LEY'CD<C><@?F@BD<'E?DK'@A>'D7I>?M>='ILOB@@B<Q'DE')Z1:'2BQS
H?>'@FG><'E?DK'(OIF'N>7IB@>'A@@LWXXNNN:FIOFS7BD@>CA:CDKXFIOFSLAFQ>:A@K:'

'

'

'

'

'

'

'

'

'

'



Y`b 

'

'

2BQH?>'bSYZ:'%UFKLO>'DE'@A>'-)#'?>I@?FB<@'OBI@'ED?KF@R'@FG><'ED?K'@A>'#! (0'I@?HC@H?>:'';̂ _'
'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'



Y`[  

'

2BQH?>'bSY`:'+FIBC'CDKKF<=I'ED?'@A>'L?DQ?FK'VO>FL';̂ _:'
'

'

'

'

'

'

'

'

'

'

'

'



Y`c 

'

'

2BQH?>'bSYa:'1M>?MB>N'ICA>KF@BC'ED?'#1-4('(4+%-'4(-)&0-(*'I@?HC@H?>'Q><>?F@BD<'L?DC>S
=H?>:''9?DQ?FKI'F?>'IADN<'B<'F'7DUR'F??DNI'F?>'HI>='@D'?>L?>I><@'@A>'I@F<=F?='EODN'DE'B<ED?KF@BD<R'F<=''
IC?BL@I'ED?'CD<M>?@B<Q'I8<@FU'F<='EBO>'ED?KF@'F?>'IADN<'B<'7OH>:',ABI'=BFQ?FK'?>L?>I><@I'F'IHQQ>I@>='
K>@AD=R'F<='KF8'?>PHB?>'IOBQA@'F=FL@F@BD<'F'IL>CBEBC'I8I@>K:''

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'



Y`d 

'
'

'

2BQH?>'bSYb:'#D<@?DO'EBO>I'HI>='78'(4+%-'e:\'@D'IL>CBE8'LF?FK>@>?I'ED?'?>I@?FB<>='F<='KDO>CHOF?'
=8<FKBC'IBKHOF@BD<I:'*8<@FU'IADN<'BI'ED?'(4+%-'e:\'>U>CH@>='D<'FFIQF?=:QIH:>=H'COHI@>?'F<='KF8'MF?8'
=>L><=B<Q'D<'@A>'M>?IBD<'DE'(4+%-'F<='ADN'B@'AFI'7>><'CDKLBO>=:''

'
'

'

'

'

'

'

'

'

'



Y`e 

'

'

'

2BQH?>'bSY[:'%UFKLO>I'DE'JF@ID<'#?BCG'=BI@F<C>'F<='F<QO>'?>I@?FB<@I'ED?'I@F<=F?='0#'F<='(,'
7FI>'LFB?I'ED?'(4+%-'e:\';̂ _:''->I@?FB<@'OBI@I'N>?>'KF<HFOO8'Q><>?F@>='78'AF<=':''

'

'

'

'



Ya\ 

'

'

2BQH?>'bSYc:'%UFKLO>'DE')!('7FCG7D<>'@D?IBD<'F<QO>'?>I@?FB<@I:'->I@?FB<@I'N>?>'KF=>'HIB<Q'@A>'
KFG>(!0$%:?I@'IC?BL@'E?DK'(4+%-'e:\';̂ _':',A>'ED?C>'CD<I@F<@I'?GZ'F<='?G`'N>?>'KF<HFOO8'F=iHI@>='@D'
=>IB?>='MFOH>'F<='CF<'7>'MF?B>='=>L><=B<Q'D<'@A>'=F@F'I@?HC@H?>'7>B<Q'Q><>?F@>=:''

'

'

'

'

'

'

'

'

'



YaY 

'

'

2BQH?>'bSYd:'%UFKLO>'DE'IHQF?'LHCG>?'@D?IBD<'F<QO>'?>I@?FB<@I:'->I@?FB<@'OBI@'NFI'Q><>?F@>='HIB<Q'
@A>'9"#]%-'IC?BL@'E?DK'(4+%-'e:\';̂ _:''2D?C>'CD<I@F<@'MFOH>I'ED?'?GZ'F<='?G`'N>?>'KF<HFOO8'F=iHI@>='
F<='CF<'7>'MF?B>='=>L><=B<Q'D<'@A>'=F@F'F<='I@?HC@H?>'7>B<Q'Q><>?F@>=:''

'

'

'

'

'

'

'

'

'

'

'



YaZ 

'

'

2BQH?>'bSYe:'%UFKLO>'DE'B<@><IB@8'OBI@'Q><>?F@>='78'*9(-]3'<̂=_'ED?'B<LH@'B<@D'#14-('F<='4(-S
)&0-(*:'9>?C><@FQ>'>??D?'NFI'KF<HFOO8'FIIBQ<>='F<='F==>='@D'@A>'OBI@:'*8<@FU'IADN<'ED?'FIIBQ<K><@'
F<='L?DQ?FK'BKLO>K><@F@BD<'KHI@'7>'@A>'IFK>:''



Ya` 

'

'

'

2BQH?>'bSZ\ :'*C?BL@'E?DK'(4+%-'e:\'HI>='ED?'CD<M>?@B<Q'@DLDODQ8'F<='CDD?=B<F@>'EBO>I'@D'F'L=7'
ED?KF@:'2BO>I'><=B<Q'B<u:'B<LC?='@?F=B@BD<FOO8'B<B@BFO'CDD?=B<F@>IR'F<='CDD?=B<F@>'EBO>I'FE@>?'IBKHOF@BD<I'F?>'
QBM><'u:?I@'><=B<Q:'5DN>M>?'CDD?=B<F@>'EBO>I'CF<'7>'<FK>='NB@A'I8<@FU'DE'CADBC>:'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'



Yaa 

'

2BQH?>'bSZY:'9)+Z4(-)'IC?BL@'HI>='ED?'CD<M>?@B<Q'@A>'I8<@FU'DE'F<(4+%-'Q><>?F@>='L=7'EBO>'@D'
FLL?DL?BF@>'B<LH@'ED?KF@'ED?'#1-4(:B<'L?DQ?FK:''



Yab 

'

'

2BQH?>'bSZZ:'9F?FK>@>?I'ED?'4(-)&0-(*'CFOCHOF@BD<I:'(7IDOH@>'<DBI>'IADHO='7>'F=iHI@>='@D'j'm'
d\'DE'@A>'IKFOO>I@'CO>F<O8'B<@>Q?F@>='L>FG'MFOH>'<̂2_:'''

'

'

'

'

'

'

'

'

'



Ya[ 

'

'

2BQH?>'bSZ`:'%UFKLO>'DE'KD=BEB>='LDOF?'?>I@?FB<@'ED?'K>@A8O'Q?DHL:'zB?[nYRz'KHI@'7>'F==>='@D'@A>'
EB?I@'LDOF?'CDD?=B<F@>'?>I@?FB<@'B<'@A>'?>I@?FB<@'OBI@'ED?'(4+%-'@D'L?DL>?O8'BKLO>K><@'LDOF?'?>I@?FB<@I:'
,ABI'BI'D<O8'?>PHB?>='ED?'@A>'EB?I@'LDOF?'CDD?=B<F@>'?>I@?FB<@'B<'@A>'OBI@';̂ _:''

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'



Yac 

'

2BQH?>'bSZa:'*C?BL@'ED?'CD<M>?@B<Q'(4+%-'Q><>?F@>='L=7'I8<@FU'@D'B<LH@'ED?KF@'ED?'#"-/%*'<̂>_:''
'

'



Yad 

'

2BQH?>'bSZb:')BFQ?FK'DE',Y'>UL>?BK><@:')F@F'BI'CDOO>C@>='ED?'F'I>?B>I'DE'=>OF8I'F<='EB@'@D',Y'?>S
OFUF@BD<'>PHF@BD<'IADN<'F7DM>:''

'

'

'

'

''
'

'

'

'

'

'

!"#$%&'()'

Mz(t)= M0(1-e-t/T1) 
ZE d1 AQ d17 

Z 

X Y 

Z 

Y X X X Y Y 

Z Z 

d17 
0.000010 3.000000 

delay   (s) 

T1 Inversion Recovery 

* +',-.'/'* 0,12&21341.'



Yae 

'

2BQH?>'bSZ[ :'%UFKLO>'DE'CDOO>C@>='IL>C@?F'=H?B<Q'F',Y'>UL>?BK><@'NB@A'MF?8B<Q'=>OF8I:'(I'=Yc'BI'
B<C?>FI>='@A>'IL>C@?F'?>@H?<'@D'F'LDIB@BM>'LAFI>:'2B@@B<Q'@A>'B<@><IB@8'DE'F'L>FG'@D'@A>'?>OFUF@BD<'>PHFS
@BD<'B<'EBQH?>'bSZb'FOODNI'ED?'@A>'=>@>?KB<F@BD<'D'E,Y'MFOH>I:''

'

'

'

'

'

'

'

'

'

'

T2 

T13 

T3 
G5 

T17 

G10/G15 
G12 

G1 G7 

d1
7 

(s
) 

G1 T2 T3 A4 G5 C6 G7 A8 C9 G10

C20 A19 A18 T17 A16 G15 C14 T13 G12 C11

5Õ 

5Õ 

(ppm) 



Yb\ 

'

2BQH?>'bSZc:'%UFKLO>'DE',Y'MFOH>'=>@>?KB<F@BD<'ED?'BKB<D'L?D@D<I'DE'F')!('=HLO>U'CD<@FB<B<Q'F'
0('KBIKF@CA'EOF<G>='78'bk'F=><DIB<>'F<='`k'C8@DIB<>'LOD@@>='=F@F:'2D?',Z'<>F?'@A>'><='DE'@A>'=HLO>U'
EFI@>?'?>OFUF@BD<'BI'D7I>?M>='CDKLF?>='@D'@A>'KD?>'B<@>?<FO',Y`:''

'

'

'

'

'

'

'

0.0     0.5     1.0     1.5    2.0     2.5     3.0     3.5  
Delay (d17) (s) 

N
or

m
al

iz
ed

 In
te

ns
ity

 

GA mismatch with AGC Flanking Sequence 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0.0 



YbY 

'

'

2BQH?>'bSZd:'9OD@'DE'{>U'MFOH>I'MI:'Y'X'|#F@FO8I@'K4}'ED?'F')!('=HLO>U'CD<@FB<B<Q'F'0,'KBIKF@CA'
EOF<G>='78'bk'F=><DIB<>'F<='`k'C8@DIB<>:',A>'7FI>'LFB?'OBE>'@BK>'CF<'7>'CFOCHOF@>='E?DK'@A>'8SB<@>?C>L@'
F<='@A>'E?FC@BD<'DL><'^]) _'CF<'7>'CFOCHOF@>='E?DK'@A>'IODL>'HIB<Q'>PHF@BD<'bSc' <̂?_:'''

'

'

'



YbZ 

,F7O>'bSY:',F7O>'ED?'=>@>?KB<B<Q'KB<D?'CD<ED?KF@BD<'CDHLOB<Q'CD<I@F<@'MFOH>I:',F7O>'E?DK'
-B<G>O'>@'FO:'7̂_:''

'

'

'



Yb` 

,F7O>'bSZ:',F7O>'ED?'=>@>?KB<B<Q'KB<D?'CD<ED?KF@BD<'CDHLOB<Q'CD<I@F<@I:'',F7O>'E?DK'-B<G>O'>@'
FO:'7̂_:'

'

'

'



Yba 

'

,F7O>'bS̀ :',?B>@A8O'FKB<>'B<@>?<FO'L5'?>E>?><C>:'('CFOB7?F@BD<'CH?M>'NFI'CD<I@?HC@>='HIB<Q'j'Y:\'
K4',%('B<'Y\'K4'ID=BHK'LADILAF@>'Y\\'K4'ID=BHK'CAOD?B=>R'Y\m')Z1R'\:b'K4'%),(:'2?DK'F'I@DCG'
IDOH@BD<'DE'\:Z'4',%('B<'5Z1R'j'Z:\'µO'NFI'F==>='@D'>FCA'!4-'IFKLO>:'4>FIH?B<Q'@A>'=BEE>?><C>'7>S
@N>><'L>FGI'#'F<=')'@A>'L5'NFI'CFOCHOF@>='HIB<Q'@A>'EDOODNB<Q'>PHF@BD<'3'n'\:ZbdYYV'h'Y:`da:'JA>?>'8'
n'o'#',%('L>FG'#'S'L>FG')oR'F<='V'n'L5'F@'Zdd']':'',A>'CFOB7?F@BD<'CH?M>'FIIHK>I'F'OB<>F?'?>OF@BD<IABL'7>S
@N>><'L5'c:['F<='d:d:''

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'



Ybb 

C"D =&2&/&01&75'

76* A+,$2&3,+:*c6*B7NN5E*",')91$*#0*_0UH%929@H:*F'6-+;9%W"Z2.+4$*[+4#.'%IN0:*CC7ICWC6*

C6* =3:*h6:*Vl&01+&:*K6:*&01*A&^:*L6*BCDD7E*",&$3+,%,0'*9G*7?!+I!7T*1#-92&+*(93-2#0@$*#0*&*JKL*

92#@903(2,9'#1,*PH*(90$'&0'I'#%,*KF_>b*1#GG,+,0(,*$-,('+9$(9-H:*S+#:"34%+7%)*+.+4',#43:%

AF&*C0:*!MZI!ZD6*

!6* =3')+#():*c6*B7N[ME*K"8*9G*T+9',#0$*&01*K3(2,#(*L(#1$:*\*4'2%U"6':9,*'",'%A'P%Q+:L6*

W6* A299%G#,21:*`6:*S+9'),+$:*J6:*&01*V#09(9:*\6*BCDDDE*K3(2,#(*L(#1$*>'+3('3+,$*T+9-,+'#,$*&01*

a30('#90$:*K"*(':*962%5,*'",'%)++L9%53#934*6+%834*7+:"*36*

56* S29+,:*Q6:*"3+-)H:*_6:*Q+90,0P9+0:*L6:*&01*A&^:*L6*B7NN[E*J,',+%#0&'#90*9G*V)+,,IA9017?!pI

!7T*S93-2#0@$*#0*K3(2,#(*L(#1$*&01*T+9',#0IK3(2,#(*L(#1*S9%-2,^,$*PH*

n3&0'#'&'#d,;S9++,2&'#90*>-,('+9$(9-H:*S+#:"34%+7%F3="'6*,%&'9+"3",' *CRD:*7MWI7MZ6*

M6* 8#0O,2:*R6*;6:*&01*L2'90&:*S6*B7N[ZE*S90G9+%&'#90&2*&0&2H$#$*9G*'),*1,9^H+#P9G3+&09$,*+#0@*#0*

JKL*PH*%,&0$*9G*$3%$*9G*-+9'90I-+9'90*(93-2#0@*(90$'&0'$X*L*@+&-)#(&2*%,')91:*S+#:"34%

A3.']%S+#:"34%+7%)*+.+4',#43:%56:#,6#:'%3";%M2"3.*,9^%_K5!`^%S+#:"34%[+4#.']%D]D:*",1#3%X*

<v*>#U,X*T&@,$X*MC7IMWN6*

Z6* d&0*=#lO:*;6:*?3(O+#,1,:*A6:*\--,2:*;6:*&01*L2'90&:*S6*B7NNCE*",')91$*#0*_0UH%929@H:**[+4#.'%

ICC:*C[MI!DM6*

[6* >()%#'U:*j6:*h90:*Q6:*&01*;&%,$:*V6*R6*B7NNDE*J,9^H+#P9$,*(90G9+%&'#90*#0*e1*BQVLVLVLSEf*CX*

,d&23&'#90*9G*$3@&+*-3(O,+*PH*$#%32&'#90*9G*193P2,Ig3&0'3%IG#2',+,1*SF>b*(+9$$I-,&O$:*

)*+,-'.*96:2 *I0 :*C!5ZIC!M[6*

N6* S&$,:*J6:*J&+1,0:*V6:*S),&')&%:*V6:*\\\:*>#%%,+2#0@:*S6:*=&0@:*;6:*J3O,:*86:*R39:*86:*",+U:*c6:*

T,&+2%&0:*J6:*S+9Y2,H:*"6:*=&2O,+:*86:*h)&0@:*=6:*=&0@:*A6:*?&H#O:*>6:*89#'P,+@:*L6:*>,&P+&:*Q6:*

=90@:*c6:*T&,$&0#:*a6:*=3:*<6:*A+9U,22:*>6:*V$3#:*`6:*Q9)2O,:*?6:*b&0@:*R6:*V&0:*S6:*"90@&0:*;6:*

?9+0&O:*`6:*S3#:*Q6:*A,+9U&:*T6:*"&'),Y$:*J6:*>()&G%,#$',+:*S6:*89$$:*=6:*&01*c922%&0:*T6*BCDDME*

L"A_8*N6D6*



Yb[ 

7D6* Q911&+1:*V6:*&01*c0,22,+:*J6*BCDD[E*>TL8cb*!**

776* A9+@#&$:*A6*L6:*&01*;&%,$:*V6*R6*B7N[[E*SF"LVF>_:*&*%,')91*G9+*(90$'+&#0,1*+,G#0,%,0'*9G*

%&(+9%92,(32&+*$'+3('3+,*P&$,1*90*'Y9I1#%,0$#90&2*03(2,&+*Fd,+)&3$,+*,GG,('*$-,('+&:*

S+#:"34%+7%F3="'6*,%&'9+"3",'%_C0E0`*/0 :*WN!I57C6*

7C6* A9+@#&$:*A6*L6:*&01*;&%,$:*V6*R6*B7NNDE*"L8J\Q8L>IL*-+9(,13+,*G9+*%&'+#^*&0&2H$#$*9G*

+,2&^&'#90*G9+*1#$(,+0#0@*@,9%,'+H*9G*&0*&g3,93$*$'+3('3+,:*S+#:"34%+7%F3="'6*,%&'9+"3",'%

_C0E0*̀G/:*WZ5IW[Z6*

7!6* RL`_8b:*86:*&01*>cR_KL8:*?6*B7NNME*S3+d,$*567X*),2#(&2*&0&2H$#$*9G*#++,@32&+*03(2,#(*&(#1$6*

7W6* Q3z+90:*"6:*&01*R,+9H:*;6IR6*B7NN5E*",')91$*#0*_0UH%929@H:**[+4#.'%IEC:*![! IW7!6*

756* R,+9H:*;6*R6:*c9()9H&0:*"6:*?3H0)IJ#0):*V6:*&01*Q3,+90:*"6*B7N[[E*S)&+&(',+#U&'#90*9G*P&$,I

-&#+*9-,0#0@*#0*1,9^H03(2,9'#1,*13-2,^,$*3$#0@*(&'&2HU,1*,^()&0@,*9G*'),*#%#09*-+9'90k*7:*

S+#:"34%+7%F+4',#43:%)*+4+=2*IJJ :*CC!IC![6*

*

'

 

 

 

 

 

 

 

 

 

 

 



Ybc 

T $?F9;8J>FG)7BR:7U=)

J>'AFM>'B<M>I@BQF@>='IH7@O>'E>F@H?>I'DE'<HCO>BC'FCB='IH7I@?F@>I'IHCA'FI'@A>'I@>?>D'IL>CBEBC'ED?K'

DE'F'KD=BEBCF@BD<'D?'@A>'I>PH><C>'IH??DH<=B<Q'F'=FKFQ>'IB@>'B<'D?=>?'@D'=>@>?KB<>'@A>'BKLFC@'D<'@A>'

^ODCFO'F<='QOD7FO_'I@?HC@H?>'F<='KD7BOB@8:'4HO@BLO>'!4-'@>CA<BPH>I'N>?>'HI>='@D'=>EB<>'IL>CBEBC'I@?HCS

@H?FO'E>F@H?>I'DE'@A>'B<M>I@BQF@>='IH7I@?F@>I'IHCA'FIW'7FCG7D<>'@D?IBD<'F<QO>IR'=>DU8?B7DI>'IHQF?'CD<S

ED?KF@BD<'F<='7FI>'LFB?B<Q:'(==B@BD<FO'L?DQ?FKI'N>?>'HI>='@D'=>?BM>'L?>CBI>'=BI@F<C>'?>I@?FB<@IR'F<='

?>IB=HFO'=BLDOF?'CDHLOB<Q'NFI'HI>='@D'=>EB<>'KFC?DICDLBC'E>F@H?>I'F<='FII>II'@A>'DM>?FOO'@DLDODQ8:'

,A>I>'EB<=B<QI'N>?>'@A><'CD??>OF@>='@D'D7I>?M>='@?><=I'B<'><T8K>'FC@BMB@8R'F<='B<'D<>'CFI>'HI>='@D'L?>S

=BC@'NA>@A>?'@A>'KD=BEBCF@BD<'NDHO='BKL>=>'@A>'<HCO>BC'FCB='E?DK'7>B<Q'F'IH7I@?F@>:''

&<'IDK>'CFI>I '@A>'ABQA'?>IDOH@BD<'I@?HC@H?>'NFI'F7O>'@D'=B?>C@O8'>ULOFB<'@A>'D7I>?M>='><T8K>'FCS

@BMB@8R'NABO>'D@A>?'I8I@>KI'?>PHB?>='F'KD?>'B<'=>L@A'B<@>?L?>@F@BD<'DE'@A>'I@?HC@H?>IR'F<='8>@'ED?'D@A>?'

I8I@>KI'I@?HC@H?FO'E>F@H?>I'N>?>'<D@'F7O>'@D'7>'=>EB<>='=H>'@D'=8<FKBC'CDKLD<><@I:'

&<'CAFL@>?'ZR'I@>?>D'IL>CBEBC')!('7FCG7D<>'KD=BEBCF@BD<I'@D')!('X'-!('A87?B=I'N>?>'B<M>I@BS

QF@>='@D'=>@>?KB<>'@A>'A8LD@A>@BCFO'FC@BMB@8'DE'-!FI>'5YR'ADN>M>?'@A>'EB<FO'!4-'I@?HC@H?>I'78'@A>KS

I>OM>I'N>?>'H<F7O>'@D'L?DMB=>'F'=B?>C@'F<IN>?:',A>'?>IHO@F<@'I@?HC@H?>I'?>M>FO>='@AF@'<>B@A>?'KD=BEBCFS

@BD<'Q?DIIO8'=BI?HL@>='@A>'DM>?FOO'I@?HC@H?>'DE'@A>')!('-!('A87?B=:',ABI'B<ED?KF@BD<'NFI'@A><'HI>='@D'

L?>=BC@'@AF@'F'EHOO8'KD=BEB>=')!('7FCG7D<>'NDHO='KFB<@FB<'@A>'IFK>'I@?HC@H?>R'ADN>M>?'@A>'DM>?FOO'

@DLDODQ8'NDHO='7>'FO@>?>='F<='@A>?>78'NDHO='BKLFC@'@A>'B<@>?FC@BD<I'NB@A'-!FI>5Y:''

&<'CAFL@>?'`R'F'IL>CBEBC'I@?HC@H?FO'E>F@H?>'CDHO='<D@'7>'B=><@BEB>='@D'L?DMB=>'F'CD??>OF@BD<'7>S

@N>><'@A>'KBIKF@CA')!('IH7I@?F@>'F<='KD=HOF@BD<'DE'FC@BMB@8'78'@A>'?>CDQ<B@BD<'><T8K>'4*5Z S4*5[ :'

,ABI'NFI'=H>'@D'F'OFCG'DE'FMFBOF7O>'?>I@?FB<@I'@AF@'NFI'F'?>IHO@'DE'=8<FKBC'KDM>K><@I'B<')!('=HLO>U:'

5DN>M>?'@A>'=8<FKBC'CDKLD<><@I 'DE'@A>'IH??DH<=B<Q'7FI>I'N>?>'F7O>'@D'L?DMB=>'F<'>ULOF<F@BD<:'

"<BPH>'EOF<GB<Q'I>PH><C>I'F7DH@'F'KBIKF@CA'IB@>'N>?>'IADN<'@D'FO@>?'@A>'7FI>'LFB?'OBE>@BK>IR'F<='CDHO='



Ybd 

FB='B<'@A>'B<I>?@BD<'DE'F'CD<I>?M>='9A>'E?DK'4*5ZS4*5[ 'F@'@A>'`k'IB=>'DE'@A>'KBIKF@CA'@A>?>78'KD=HS

OF@B<Q'?>CDQ<B@BD<:'''

&<'CAFL@>?'a'@A>'ABQAO8'?>I@?FB<>='I@?HC@H?>'DE'F')!('=HLO>U'NFI'F7O>'@D'L?DMB=>'F'=B?>C@'>ULOFS

<F@BD<'ED?'ADN'CAF<Q>I'B<'@A>'EOF<GB<Q'I>PH><C>'DE'F<'! ('O>IBD<'CF<'KD=HOF@>'B<@>?FC@BD<'NB@A'><=D<HS

CO>FI>'&/:'2D?'F<'! ('CD<@FB<'B<'F'#! (0'I>PH><C>'KD@BE'F'?>=HC@BD<'B<'@A>'B<=HC>='GB<G'F<QO>'F<='KB<D?'

Q?DDM>'DL><B<Q'N>?>'D7I>?M>=:',A>'7>@@>?'7FI>'I@FCG>='F<='KD?>'+'A>OBCFO'I@?HC@H?>'DE'@A>'#! (0'= HS

LO>U'NDHO='CAF<Q>'@A>'><>?Q8'?>PHB?>='@D'=>ED?K'@A>'IH7I@?F@>'=H?B<Q'?>CDQ<B@BD<'F<='L?DC>IIB<Q'F<='

@A>?>78'CDHO='KD=HOF@>'><=D<HCO>FI>'&/'FC@BMB@8:''

(<D@A>?'FLL?DFCA'@D'B<M>I@BQF@B<Q'<HCO>BC'FCB='IH7I@?F@>I'BI'@A?DHQA'KDO>CHOF?'KD=>OB<Q:',ABI'

CF<'7>'LF?@BCHOF?O8'HI>EHO'@D'<F??DN'@A>'OBI@'DE'LDIIB7O>'IFKLO>I'ED?'B<M>I@BQF@BD<'B<'F==B@BD<'@D'L?DMB=B<Q'

MFOHF7O>'B<IBQA@'B<@D'=8<FKBC'KDM>K><@I'@AF@'F?>'CH??><@O8'=BEEBCHO@'@D'I@H=8'78'7BDLA8IBCFO'@>CA<BPH>I:''

#H??><@O8'N>'F?>'F@@>KL@B<Q'@D'B<M>I@BQF@>'=8<FKBC'E>F@H?>I'DE'KBIKF@CA>=')!('=HLO>U'B<'@A>'KBC?D'

F<='KBOOBI>CD<='@BK>ICFO>'@A?DHQA'@A>'HI>'DE'OF?Q>'COHI@>?'CDKLH@B<Q'F<='FCC>O>?F@>='=8<FKBCI:'JB@A'

@A>'HI>'>UL>?BK><@FO'!4-'=F@FR'?>I@?FB<>='KDO>CHOF?'KD=>OB<Q'@FG>I'F=MF<@FQ>'DE'B<'IBOBCD'CA>KBI@?8'

NABO>'I@BOO'Q?DH<=B<Q'@A>'?>IHO@I'B<'>UL>?BK><@FO'=F@F:''

,FG><'@DQ>@A>?'@A>'?>IHO@I'DE'@A>I>'B<M>I@BQF@BD<I'IHQQ>I@'@AF@'F'IB<QO>'@>CA<BPH>'D?'FLL?DFCA'

CF<<D@'=B?>C@O8'L?DMB=>'FOO'@A>'F<IN>?I'ED?'H<=>?I@F<=B<Q'ADN'<HCO>BC'FCB=I'B<@>?FC@'NB@A'><T8K>I:'1ES

@><'F'=>@FBO>='H<=>?I@F<=B<Q'DE'@A>'I8I@>K'BI'?>PHB?>='7>ED?>'@A>'?>IHO@I'CF<'7>'B<@>?L?>@>='F<='H<=>?S

I@DD=:',ABI'H<=>?ICD?>I'@A>'BKLD?@F<C>'DE'@?8B<Q'@D'H<=>?I@F<='@A>'7BDODQBCFO'I8I@>K'FI'B@'>UBI@I'B<'F'<FS

@BM>'><MB?D<K><@'F<='@A>'G<DNB<Q'FIIHKL@BD<I'F<='OBKB@F@BD<I'BKLDI>='78'F<'>UL>?BK><@FO'=>IBQ<:''

'

'

'



Ybe 

V %WW"(!#$"/))

'

4..&0;,Q '45'5#<<+:6*"=%U"7+:.36*+"%7+:%8-3<6':%I*

)

)

'

'

'



Y[\  

'

'

'

'
/4X)Yb\'KI'!1%*3'7FI>'^5[X5d_'@D'IHQF?'^5Yq_'LF@ANF8'ED?'-9'A87?B='^F_'F<='*9'A87?B='^7_:'')!('

LF@ANF8I'F<='C?DII'L>FGI'IADN<'B<'D?F<Q>:'-!('LF@ANF8I'F<='C?DII'L>FGI'IADN<'B<'LH?LO>:'&<@>?S
I@?F<='C?DII'L>FGI'OF7>O>='B<'?>=:'*FKLO>'CD<=B@BD<IW'jY:\'K4'=HLO>U'Y\'K4'ID=BHK'LADILAF@>R'Y\\'
K4'!F#OR'\: Y'K4'%),(R'L5u'[:[R'Zed']R'Y5'?>E>?><C>='@D')**:''

'

'

'

'



Y[Y 

'

'

'

'

'

/5X)! '" '@D?IBD<'F<QO>I'ED?'-9'A87?B=R'! ''" '@D?IBD<'F<QO>I'ED?'*9'A87?B=:'" ')F@F'<D@'FMFBOF7O>R'MFOH>'
K>FIH?>='E?DK'EB<FO'!4-'I@?HC@H?>:''F'/FOH>I'E?DK'+OFCG7H?<R'!HCO>BC'(CB=I'B<'#A>KBI@?8'F<='+BDODQ8'`?='
>=B@BD<:''

'

'

'

'

'

'

'

'



Y[Z 

'

'

'

'
/YX)v`Y9w'$DN'EOBL'F<QO>'#1*3:'')!('5Yqs5ZqY'F<='5Yqs5ZqZ'C?DII'L>FGI'F@'@A>'><=I'DE'>FCA'=HS

LO>U'F?>'IADN<:''- 9'A87?B='C?DII'L>FGI'IADN<'B<'?>='F<='Q?>><R'*9'A87?B='C?DII'L>FGI'B<'8>OODN'F<='7OH>:''
(OBQ<B<Q'>FCA'I>@'DE'C?DII'L>FGI'?>M>FOI'@AF@'` ;5YqS5ZqYR'` ;5YqS5ZqZR'F<='' ';5Yq'F?>'B=><@BCFO:''

'

'

'

'

'

'

'

'

'



Y[`  

'

'

'

'

'

'

'

'



Y[a 

'

/OX)#A>KBCFO'IABE@I'ED?'-9'A87?B=R'*9'A87?B=R'F<='#D<@?DO'A87?B=:'Y5'CA>KBCFO'IABE@'FIIBQ<K><@I'
N>?>'=>@>?KB<>='ED?'7D@A'=HLO>U>I'E?DK'Z)'!1%*3'LF@ANF8IR'NB@A'@A>'FIIBI@F<C>'DE'Z)',1#*3'F<='
#1*3'>UL>?BK><@I:'*HQF?'5`q'F<='5aq'CA>KBCFO'IABE@I'N>?>'HI>='@D'FIIBQ<'@A>'`Y9'?>ID<F<C>I'MBF'59#1-'
>UL>?BK><@I:'*FKLO>'CD<=B@BD<I'F?>'F<FODQDHI'@D'IHLLD?@B<Q'B<ED?KF@BD<'Y:''

'

'

'

'

'

'

'

'



Y[b 

'

'

'

'

'
/SX)5>OBCFO'L?DL>?@B>I'DE'@A>'EB<FO'!4-'+5` 'KD=BEB>=')!('X'-!('I@?HC@H?>I:'-9'A87?B='MFOH>'B<'

?>=R'*9'A87?B='MFOH>I'B<'7OH>:'*@?HC@H?>I'F?>'CD<IBI@><@'NB@A'L?>MBDHIO8'LH7OBIA>=')!('-!('A87?B=I:'^YeR'
ZZ_'

'

'

'

'

'



Y[[  

'

'
/TX))F_'*HKKF?8'DE')!('IHQF?'LHCG>?'^E?FC@BD<'IDH@A'X'Zq'><=D'CD<ED?KF@BD<_'F<FO8IBI:'-9'A87?B='

)!('=DKB<F<@'IHQF?'LHCG>?'^! _'F<='*9'A87?B='=DKB<F<@')!('IHQF?'LHCG>?'^! _'=>?BM>='E?DK'CDHLOB<Q'
CD<I@F<@I'HIB<Q'Q?FLABCFO'K>@AD='=>M>ODL>='78'^Y`_'OBQA@'CDOD?'IAF=>='?>C@F<QO>I'F<='=BFKD<='?F<Q>I'
F?>'>I@BKF@>='7FI>='D<'Y`#Yq'CA>KBCFO'IABE@I'F<='!1%*3'B<@><IB@B>I:''*HQF?'LHCG>?'DE'F<'H<KD=BEB>=')!('
-!('A87?B=' !̂ _'L?>MBDHIO8'LH7OBIA>='^ZZ_'

7_'Y`#Yq'CA>KBCFO'IABE@I'ED?'@A>'-9'A87?B='^! _'F<='*9'A87?B='^! _:''
C_',F7O>'DE'7FI>'^5d'X'5[_'@D'IHQF?'^5YqR'5`qR'F<='5aq_'B<@><IB@B>I:'2D?'@A>'*9'A87?B='0[ '5dS5Yq'F<='

5`qS5Yq'C?DII'L>FGI'AFM>'IBKBOF?'B<@><IB@B>I'F<='CABqI'FI'0` :'2D?'0aR'5dS5`q'F<='5dS5aq'F?>'KD?>'B<@><I>'
CDKLF?>='@D'@A>'CD??>ILD<=B<Q'0` 'F<='0[ 'C?DII'L>FGI'>I@F7OBIAB<Q'F'KD?>'EFMD?>='!'@8L>'LHCG>?:',ABI'BI'
FOID'IHLLD?@>='78'F'ABQA>?'#Yq'CA>KBCFO'IABE@'D7I>?M>='ED?'0a:'^5BQA>?'#Yq'LLK'B<=BCF@BM>'DE'F'KD?>'
=DKB<F<@'!'@8L>'IHQF?:_'#DKLF?B<Q',b'#Yq'@D',Z'#Yq'F<='@A>'-9', Z'#Yq'F<=',d'#Yq'IHQQ>I@I'@A>'ABQA>I@'!'
LDLHOF@BD<'ED?',b'FKD<Q'FOO'@A8KB<>'IHQF?I:'(==B@BD<FOO8'@ABI'BI'IHLLD?@>='78'@A>'B<C?>FI>'B<',b'5[ S5`q'
B<@><IB@8'CDKLF?>='@D'*9', Z'F<='-9', Z'^CDKLF?>'?F@BD'DE'5[S5`qX5[S5Yq'NA><'ODDGB<Q'7>@N>><'A87?B=IR'-9'

, Z'j'Y:ZXYR'*9', Z'j'Y:ZbXYR'*9, b'j'Y:dXY_:''
' 2D?'@A>'-9'A87?B='0` 'F<='0[ 'AFM>'F'ODN>?'#Yq'CDKLF?>='@D'0a'B<=BCF@B<Q'F'KD?>'Q?>F@'!'

@8L>'LDLHOF@BD<:'JB@A'KH==O>='@?><=I'D7I>?M>='B<'@A>'C?DII'L>FG'B<@><IB@B>I'^IBQ<BEBCF<@'FKDH<@'DE'
DM>?OFL_'IBKBOF?'#Yq'CA>KBCFO'IABE@I'ED?'*9'0 ` 'F<='0[ 'IHQQ>I@'KBU>='LDLHOF@BD<I'NB@A'F'LDIIB7O>'IOBQA@O8'
EFMD?>='!'CD<ED?KF@BD<:'''

'



Y[c 

'

'

('KD=>O'7D?F<D'LADILAF@>'OB<GFQ>'NFI'CD<I@?HC@>='F<='I@>LNBI>'KB<BKBT>='@D'@A>'52'[ S̀ Y0u'
O>M>O'DE'@A>D?8'B<'0FHIIBF<:''#AF?Q>'=>?BMF@BD<'CFOCHOF@BD<I'N>?>'CDKLO>@>='H@BOBTB<Q'@A>'-:%:):'FH@DKFS
@BD<'IC?BL@'NABCA'HI>I'0HFIIBF<'^Zd_'@D'CFOCHOF@>'4DO>CHOF?'%O>C@?DI@F@BC'9D@><@BFO'^4%9_'CAF?Q>I'^52'[ S
`Y0u_'F<='(4+%-'-%*9'@D'CD<M>?@'@A>I>'@D'?>I@?FB<>='>O>C@?DI@F@BC'LD@><@BFOI:',A>'I@?HC@H?>'NFI'?>D?BS
><@>='B<'`)'ILFC>'Ya'@BK>I'NB@A'4%9'F<='-%*9'MFOH>I'CFOCHOF@>='ED?'>FCA'CD<ED?KF@BD<:'(OO'MFOH>I'N>?>'
@A><'FM>?FQ>='^ZeFR7_:'%F?O8'@>I@'I8I@>KI'NABCA'B<COH=>='IHQF?'?B<QI'D<'>FCA'IB=>'DE'@A>'OB<GFQ>'B<=BS
CF@>='@AF@'@A>'CAF?Q>'=BI@?B7H@BD<'ED?'@A>'7D?F<DSLADILAF@>'OB<GFQ>'=D>I'<D@'DM>?O8'BKLFC@'@A>'CAF?Q>I'
DH@IB=>'@A>'LADILAF@>'Q?DHL.'FI'IHCA'@A>'?>IHO@B<Q'-%*9'CAF?Q>I'ED?'@A>'7D?F<D'OB<GFQ>'N>?>'7FOF<C>='
@D'@A>'DM>?FOO'LF?Kee'<HCO>BC'FCB='LADILAD=B>I@>?'Q?DHL'CAF?Q>:'JB@AB<'(4+%-kI'(!,%#5(4/%-'KD=S
HO>'@A>'+5` 'F@DK'@8L>I'N>?>'C?>F@>='HIB<Q'@A>'CFOCHOF@>='-%*9'CAF?Q>I'F<='>KLB?BCFOO8'=>@>?KB<>='+S9'
=BI@F<C>I:'(!,%#5(4+%-'NFI'HI>='@D'CFOCHOF@>'@A>'+S5'=BI@F<C>IR'F<QO>IR'@D?IBD<'F<QO>I'F<='ED?C>'CD<S
I@F<@I'F<='Q><>?F@>'@A>'ED?C>SEB>O='KD=BEBCF@BD<I'^Z[_:''

'
/ VX)#DKLO>@>'=>IC?BL@BD<'DE'+5` 'LF?FK>@>?I'ED?'I@?HC@H?>'=>?BMF@BD<:'

'

'

'

'

'

'

'

'



Y[d 

'



Y[e 

'

'

/#Z:K<X),F7O>'DE'-)#'LF?FK>@>?I'ED?'7D@A'KD=BEB>='A87?B=I:'#FOCHOF@>='MFOH>I'^#FOC:_'N>?>'=>S
?BM>='E?DK'@A>'EB<FO'I@?HC@H?>I'HIB<Q'(K7>?'e:\:'%UL>?BK><@FO'MFOH>I'^%UL:_'F?>'=>?BM>='E?DK'@A>'=BEE>?S
><C>'7>@N>><'K>FIH?>='CDHLOB<QI'B<'@A>'L?>I><C>'F<='F7I><C>I'DE'LEY'7FC@>?BFO'LAFQ>:'9><FO@B>I'N>?>'
CFOCHOF@>='78'(K7>?'e:\'HIB<Q'F'=N@'DE'Y:\:'''

'

'



Yc\ 

'

'

'

'
/#Z9KJW'9OD@I 'DE'7FCG'CFOCHOF@>='-)#'MFOH>I'HIB<Q'-%)#(,'MI:'>UL>?BK><@FOO8'K>FIH?>='MFOH>I:''

- Z'MFOH>I'ED?'-9'A87?B='^?>=_'\:edcR'F<='*9'A87?B='\:eed'^7OH>_:'
'


